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Eleectro-Magnetic Permutation Loe%x. 

here is ever a strife between the burglar 
an’ the safe maker, which latter, of course, 
includes the locksmith. It is a sort of see- 
sn The burglar blows open a safe or 
picks a lock—the safe man or the lockmaker 
secs the weak spot, and stops the leak. Then 
the burglar gets at it again and accomplishes 
hic designs, and the maker again foils him. 
The see-saw has been going up and down, 
up and down, ever since the first strong box 
wis made. 

he electro-magnetic permutation lock, 
the invention of Mr. F. Sedgwick, of 
Chicago, calls to its service electricity and 
elcctro-magnetism. All who are. familiar 
with permutation locks are aware that these 
are made up of a number of independent 
discs, each with a lug on the back and face, 
so arranged as that when the shaft is turned, 
one which is fastened rigidly on the shaft, 
hu ving a projection upon its face will, when 
it has accomplished a complete revolution, 
engage with the lug upon the second disc, 

1 so on until all the loose discs wi!l re- 
volve as the shaft is turned. 

ig. 1 shows a front elevation of the lock, 
removed from the safe or vault door, and 

h the face plate taken away, the bolt S 
being thrown, or locked. In this figure is 
wn also an electro-magnet with all the 
re connections leading to the dial, Fig. 2 
| the battery V. The dial is made up of 
metallic blocks and an equal number of 
ulating spaces. The current as shown 
ws from A! to the shell of the lock, 
nce to one of the electro magnet coils, via 
re B®, plug contact, rotating contact arm 
plate W, and to battery V. 

It will be seen that contact through the 
ier helix is broken at the plug switch or 
te. No wire is in sight except at ter- 
minals, 

Fig. 2 shows the various discs, only the 

e of one of which is shown in Fig. 1. 
lu the periphery of each of these a notch is 

ywn which, when the combination is 
properly manipulated, permits the lever, 

own upon the top of the disc G, to drop 
wn, and by moving with the wheel, pull 
ick the bolt to unlock, or ‘‘shoot” the 

It to lock the safe. 

Che method of operating the combination, 

in ordinary permutation locks, consists in 

st setting up the discs. Over the face of 
the dial plate shown, an ordinary safe dial 
is placed containing either letters or figures, 
hich is revolved by means of a knob carry- 
¢ with it the contact hand Y. 
Now it is evident from what has been 
said, and by reference to Fig. 2 where the 
lugs or projections are shown in cach disc, 
that a rotary movement of the knob spoken 
of would carry the contact arm Y alternately 
ever the metallic plates and the intervening 
insulations, breaking and closing the circuit 
12 times for each complete revolution of the 
knob. 

At each closing the armature shown in 
1, between the pole pieces, would be 
drawn to the left, and at each break it 
would be restored to its position as shown. 
The mechanism is simple by which this 
iction is converted into a rotary movement 
of the first wheel. 

This motion continued, picks up one 
after another of the discs, until aJl move to- 


Fig. 





gether on the main shaft. Now the operator 
changes the plug so as to send current 
through the opposite helix, and by revolving 
the knob in the opposite direction, a given 
number of turns, and stopping at a figure 
specified in the combination, the notch in 
the periphery of the first disc is brought di- 
rectly beneath the lever which must drop 
before the bolt can be withdrawn. Again 
the operator changes the switch plug and 
reverses the motion, so as to revolve the 
second disc, stopping at the proper point to 
bring the notch in line with that of disc 
number one. Then he reverses again, and 
so on, until the lever, which has now no 





Pig. 


complete revolution of the knob sends the 
current several times through the series of 
magnetic coils. Revolving within influence 
of the magnetism so developed, an armature, 
with a rapid step-by-step movement, carries 
gear wheels to actuate the slotted discs, back- 
ward or forward as the knob is rotated. 

Having locked the safe, the proprietor or 
professor of the combination, desiring to pre- 
vent the possibility of some one getting into 
the box or tampering with it, lifts the knob 
and its attached contacts out of the face of the 
safe and carries it away, if he chooses. He 
may even carry it to a distant city, if he 
chooses, and operate the lock by attaching 
it to a borrowed telegraph line from his 
room in a hotel. 
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SEDGWICK’s ELECTRO-MAGNETIC LOCK. 


disc to rest upon, drops down into the slot, 
and the last reversal withdraws the bolt. 

Thus, suppose the lock is a three disc com- 
bination, turn four complete revolutions to 
the right and stop on 50. Then backward 
three revolutions and stop on 20. Twice 
to the right to 45, then back, and the bolt 
would be withdrawn. This is the simplest 
and most easily understood of the several 
forms of Sedgwick’s locks, one of which 
hasa time arrangement, somewhat similar 
to the ordinary time vault jock. 

A more efficient and complete lock than 
that described does away with the reversing 
switch altogetber. In this form there are 
four binding posts surrounding the knob, 
each connecting to a separate electro-magnet 
coil within the lock. As the knobis turned, 
the current is sent through these electro- 
magnets successively, by means of a contact 
plate having several divisions, so that one 





Influence of Electric Light on Plants. 

In the course of a recent lecture before the 
Royal Society, England, Dr. Siemens placed 
a pot of budding tulips in the full brightness 
of the electric light in the meeting room, 
and in about 40 minutes the buds had ex- 
panded into full bloom. Dr. Siemens’ experi- 
ments have been made with quick growing 
seeds and plants like mustard, carrots, 
swedes, beans, cucumbers and melons. The 
pots, the lecturer stated, were divided into 
four groups, one of which was kept entirely 
in the dark, one was exposed to the influence 
of the electric light only, one to the influence 
of daylight only, and one to daylight and 
electric light n succession, The electric 
light was applied for six hours each evening 
—from 5 to 11—and the plants were then 
left in darkness during the remainder of the 
night. The general result was that the plants 
kept entirely dark soon died ; those exposed 
to the electric light only or to daylight only 
throve about equally, and those exposed to 
both day and electric light throve far better 
than either, 





American Institute of Electrical 
Engineers. 


The thirty-seventh meeting of the Insti- 
tute was held at the house of the American 
Society of Civil Engineers, 127 East Twenty- 
third street, New York, on Tuesday, Sep- 
tember 10th, 1889. The meeting was called 
to order at 8 Pp. mM. by Vice-President Mar- 
tin, who said : 

Gentlemen, this evening we have our 
thirty-seventh meeting, and the first of the 
present season. The paper which we shall 
have read to us is by Lieutenant F. Jarvis 
Patten, on ‘‘ Alternating Motors—The Evo- 
lution of a New Type.” Judging from the 
full attendance on so stormy an evening, the 
subject is one of great interest to us all, and 
I therefore have much pleasure in calling on 
the Lieutenant to read his paper. 

‘ALTERNATING CURRENT MOTORS—THE 
EVOLUTION OF A NEW TYPE,” BY 
LIEUT, F. JARVIS PATTEN, 


On giving our secretary the title of this 
paper, it was my purpose to treat the sub- 
ject in a broader light, and to-show the pro- 
gressive steps in a series of experiments 
which led eventually to the type of machine 
that I shall bring to your notice this evening. 
The recent and urgent claims of other work 
have rendered such a treatment impossible 
at the present, and I shall limit the paper to 
a description of a new alternating current 
motor, one form of which is shown in the 
accompanying drawing. 

The place that the alternating current elec- 
tric motor is destined to fill in the industrial 
arts is familiar to you all, and the various 
ways known to the se entific world by which 
such machines may be rendered operative, 
have been ably considered and elaborately 
discussed in the Institute papers of the past 
two years by Professor Thomson, Dr. Dun- 
can and Mr. Tesla. We are thus all more or 
less acquainted with the prominent difficul- 
ties of the problem. 

My experience in common with that of 
my predecessors teaches that the alternating 
current motor has a strong and persistent 
disposition to stand still, and when persuaded 
to motion it is apt to be a sort of ‘‘ go-as- 
you-please”” machine, and asserts its inher- 
ent right to turn in either direction indiffer- 
ently ; direction of rotation in some cases 
being purely a matter of chance. I shall 
not bave much to say about efficiency, as 
my experiments with large machines are 
not sufficiently advanced to furnish any re- 
liable data; but I will endeavor to give a 
general solution of the problem designed to 
meet the following conditions of practice: 

lst. A machine that will start itself inde- 
pendently of the speed of the generator or 
number of alternations of current per unit of 
time. 

2d. A machine that has but one direction 
of rotation and cannot reverse under any 
conditions of current alternation. 

8d. A machine that is not necessarily syn- 
chronous with the generator, revolution for 
revolution. 

4th. A machine in which reversals of cur- 
rent direction do not produce corresponding 
reversals of magnetism in any iron part 
when the machine is in motion at its normal 
speed and maximum efficiency. 

5th. A machine of simple form, having 
an ordinary continuous wound armature re- 
volving in a single or two-pole field. 

Referring now to the figures, which are 
simply diagrams of the circuits and oper- 
ative parts, we have in Fig. 1 an ordinary 
closed circuit armature shown as a Gramme 
ring merely for convenience of illustration, 
the points of the winding intermediate be- 
tween the eight coils being connected in the 
usual way to the eight segments or bars of 
an ordinary Gramme collector, and it may 
be well in passing to note here the functions 
of this collector. It is not a commutator in 
the strict sense of that term, as it does not 
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rectify or re-direct reverse or opposed cur- 
rents. If the brushes 5! and b* were held 
upon the outside wire of the ring, the same 
results would follow, and the Gramme col- 
lector, properly so called, simply transfers 
the brush contact from point to point of the 
continuous ring winding. If a source of 
direct current be interposed between the 
terminals A! and A?®, current will flow con 
tinuously from brush }' to 1? downward 
through the right and left hand halves of the 
ring in the direction of the arrows k' and k*, 
making, say a south pole in the ring at the 
upper point S, and a north pole at the lower 
point n. With a continuous current these 
poles would be continuously maintained, and 
placed in the magnetic field indicated by 
N and S the armature would continuously 
revolve in the direction indicated by the 
arrows KK. If now asource of alternating 
current be inserted between the terminals 
A' and A®, the polarities of the ring would 
be reversed at each successive alternation of 
current, and if a direct impulse, indicated 
by the single arrows, in the external circuit 
produced the poles 7 and 8 in the ring, the 
reverse impulse, indicated by the double 
arrows, would produce the opposite polari- 
ties n' and s’ at the same points, and the 
tendency to motion would be reversed if the 
fields remained the same, but, it will be 
noted, the motion would be in the same 
direction still if the fields were also reversed 
by the same reversal of current. If, how- 
ever, the fields were maintained constant, as 
indicated by the large letters Nand S, and 
some device could be contrived by which at 
each reversal of the alternating current the 
brushes 5! and 4? could be made to change 
position, either mechanically or otherwise, 
then with an alternating current a constant 
polarity, s and x, would be maintained at the 
upper and lower points of the ring—for then 
a direct impulse, starting from A® to the 
right, would enter the ring through the 
brush 5', fiowing down both sides in the 
direction of the arrows k' k*, out through 
brush 5?, and back to the source at A'. The 
reverse impulse, indicated by the double 
arrows, would start from A! to the left, 
going to brush 6°, and, if we now suppose 
this to have changed places with the brush 
b', the reverse current would then enter the 
ring at s, and, flowing duwn both sides in 
the direction of the arrows k' and k*, would 
leave through x and the brush }', and so 
back to the source a*, maintaining the polar- 
ity of the ring the same as before. If the 
brushes could be thus changed at each 
alternation, the polarity of the ring would be 
maintained constant with an alternating cur- 
rent. While, however. it is quite impracti- 
cable to thus cause the brushes to change 
position mechanically at each reversal of the 
current, it is perfectly feasible to produce 
the same effect without the mechanical 
change. The means of accomplishing this 
result are indicated in Fig. 2, which is iden- 
tical with Fig. 1 with a single exception. 
There are eight coils, as before, and eight 
bars in the collector ; the odd numbered bars, 
1, 3, 5 and 7, are connected to the same 
points of the ring as before, c, f, A andj, but 
the even numbered bars, 2, 4, 6, 8, are con- 
nected respectively to points of the ring 
diametrically opposite them, bar 2 to the 
point d, bar 4 to the point g, and so on each 
even numbered bar to a correspondingly 
opposite point of the winding. If now a 
source of alternating current be interposed 
between the terminals A‘ and A?®, and we 
make the single supposition that the ring 
shall turn through an arc of the circumfer- 
ence equal to that covered by one bar of the 
collector during each alternation of current, 
we shall still maintain a constant polarity at 
the upper and lower points of the ring with- 
out causing the brushes to change position 
mechanically. 

Thus a positive impulse starting from A! 
to the left and indicated by single arrows 
enters the ring at 5!, flows down both sides 
to n, producing the ring polarities s and n 
out brush }? and back to sourceat A®. The 
reverse impulse being in the opposite direc- 
tion will start from <A? to the right, go to 
brush 4® which we will now suppose bearing 
on segment 4 of the collector, whence it will 
go by the inverse connection to the opposite 
point S' of the ring, then down both sides in 
the same direction as before to the point n', 
thence back to the opposite segment 8 out, 
brush 4? now bearing on this segment and 
back to source at A?. 

The reverse currents therefore, under the 
assumed conditions, are caused to maintain a 
constant polarity in the ring, so that ina 
constant field its tendency to motion would 
always be in the same direction with an 
alternating current in the armature. It will 
be further noted that the alternating current 
is not re-directed or commuted in the strict 
sense of the word, and we may enunciate 
the fundamental princip'e which underlies 
the construction of this type of machine as 
follows: 

“« Tie poles of any closed circuit may be main- 
tained constant with an alternating current by 
causing opposite impulses to traverse the circuit 
in opposite directions,” The direct and in- 


verse connections, shown in Fig. 2, have 
precisely this effect, when, as supposed, a 
single bar of the collector passes under the 





brushes at each reversal of current. 
connections, ¢ c, dd, f f, etc., in Fig. 2 may 
have any form, and other bars may be in- 
terposed between their extremities without 
affecting in any way their functions as con- 
nectors This step is shownin Fig. 3, where 
another collector bar 1c, 2d, 3f, etc., is in- 
serted in each of the connections ¢ ¢, d d, etc., 
of Fig. 3, thus making another collector 
shown outside the first to avoid confusion of 
the drawing, while for the same reason the 
source of alternating current A! A® is placed 
inside the inner ring. As the polarities s and 
a of the ring are maintained constant, as 
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ing on segment 8 of the inner collector 
| thence through the reverse connection to seg- 
| ment 2 of the outer collector, now under 
| brush 6° where the current divides going 
part as before down the right and left halves 
| of the ring making a south pole at 81° and a 
| north pole at n' as before, and the other 
| part out of brush 5* through the field cir- 
| cuit in the same direction as before back to 
| brush 64 now on segment 8 of the outer ring 

thence to the reverse connection back to 

segment 2 of the inner ring, now in bearing 
| with brush 5! and so retur:ing to the source 
| at A1. Thus the two impulses of opposite 








mame 





Fig. 1. 
previously described, with an alternating cur- 
rent, and current 
from s downward through the right and left 
halves of the ring to m, so must pecessarily 
any current be constant in direction which 
is lead from brushes through any shunt cir- 

f f 


cuit connected to the segments 1¢ and x of 
the outer collector ; a field circuit of constant 
direction may therefore be shunted from this 
vutside collector. This is shown in Fig. 4, 
in which 12 coils are shown in the ring and 
12 bars in each collector connected alter- 
nately direct and inverse as before. 
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machine on an alternating current circuit 
with a constant tendency to startin one dj. 
rection. Assuming the machine, thercfore, 
self-starting, it will continually gain in speeq 
until the condition is fulfilled of one seg. 
ment passing the brushes at each alternation, 
for it then becomes in the broad sense, 
synchronous alternating motor. The cur. 
rent then produces no reversals of magnet. 
ism and there is a true alternating current jp 
the armature circuit, producing however no 
reversal of armature polarity; and a cur. 
rent of constant direction in the field. Under 
these conditions the motor is self-regulating, 





direction have been made to traverse both 
armature and field circuits in the same direc- 
| tion, we have, therefore, with an alternating 
current constant armature polarity and cons- 
tant field polarity, and therefore a constant 
| tendency to motion in the same direction. 


Not only this but the further condition, is 

fulfilled that there are no reversals of mag 

betism in any iron part so long as one bar 
| in the machine, as shown in Fig. 4, passes 
under the brushes at each alternation of cur- 
rent. 
about. 


Referring again to Fig. 4, let it be 























Fie. 4. 


now two opposite impulses of current, we 
have the first indicated by the single arrows 
from source A! to segment 1 of the inner 
collector, thence to segment 1 of the outer 
collector, where the current divides, part 
going down the right and left hand halves of 
the ring to n and part out brush 5* through 
the field circuit making the poles W and 8S, 
back to brush }¢ segment 7 of outer and seg- 
ment 7 of inner collector to the terminal A* 
of source. If the armature be supposed 
now to turn through the space covered by 
one collector bar, the reverse impulse can 
be traced as follows: Starting at A* in the 
opposite direction to brush 5? now bear- 





supposed that the first impulse of current 
did not cause the armature to turn through 
the arc of the circumference subtended by 
one segment, but all the brushes still bore 
on the same segments, as shown in the 
figure, and the reversals of current con- 
tinued. By tracing the circuits it will be 
seen that each reversal of current reverses 
the polarity of both field and armature, and 
with either direction of current or rapid 
reversals there will be a constant tendency 
to motion always exerted in the same direc- 
tion. 

The machine under these conditions 
becomes therefore simply a direct current 











A ro 

Fia 2. 
moving at a constant speed and with a maxi- 
mum rotary effort. 

It is not however essential that one bar 
should pass the brush at each alternation, as 
any number may be caused to do this de- 
pending upon the speed required and the 
number of coils upon the armature. This 
is illustrated in Fig. 5, where the complete 
machine is shown. There are 24 coils in the 
armature, 24 bars in the outside collector 
and 82 bars in the inside one, this latter being 
composed of 24 connecting and eight insulat- 
ing bars. The connecting bars of the inner 
ring are numbered to correspond with those 
of the outer ring around to the right from 
one to 24 ; the insulating bars, drawn shaded, 
separate the others into groups of three. In 
this machine three segments, 1, 2, 3, in 
the outer ring are connected direct to the 
corresponding segments 1, 2, 3 of the inner 
ring, likewise the opposite three 13, 14, 15 
of one ring are connected direct to 13, 
14, 15 of the other. The next group 
of three is connected inversely 4, 5, 6 of 
the outer ring to the diametrically opposite 
burs 16, 17 and 18 of the inner, and the 
corresponding opposite group 16, 17, 18 of 
the outer ring are likewise connected in- 
versely to the diametrically opposite group 
4,5 and6 of the innerring. The remain- 
ing segments are connected in the same man- 
ner, but the connections are omitted to avoid 
confusion of the drawing. The operation 
of the machine is evidently the same as that 
shown in Fig. 4, except that the required 
conditions are fulfilled in this instance when 
three bars of the collector pass under the 


| ring at each alternation of current, and as 


It remains to show how this is brought | 


there are 24 segments arranged in groups of 
three, the machine, at its normal specd, 
would make one revolution for every eight 


| alternations of current, and connected in a 





circuit supplied with 16,000 reversals per 
minute its nominal speed would be 1*;"° 
=2,000 per minute, and with 48 segments 
arranged in groups of three, its speed would 
be 1,000 per minute. The blank segments 
iusulating the groups of the inner ring are 
connected to the extremities of a rheostat 
Rh. Rh., which is enclosed inside the com- 
mutator and is designed to offer a path for 
the alternating current such as there may be, 
and prevent its absolute rupture at a period 
of change from one group of segments to the 
next ; they also serve an important purpose 
in preventing a dangerous short circuit 
which would be occasioned by the inner 
brush bridging two groups of segments op- 
positely connected. 

It follows, as a matter of course, as the- 
machine starts as a direct current motor con- 
nected in an alternating circuit, rapid re- 
versals of magnetism will at first be pro 
duced in all the iron cores, and these should 
be made of laminated iron to prevent undue 
loss by heating at the period of starting. 
The machine, in fact, starts as a direct cur- 
rent motor, and automatically changes to a 
sort of synchronously alternating motor. 
When it gains its normal speed at this point 
it is self regulating, and its capacity of do- 
ing work is a maximum, 

Fig. 6 shows a plan of the machine as 
constructed. It consists simply of an ordi- 
nary closed circuit armature in a single field; 
ec is the ordinary collector, really a part of 
the armature circuit, from which the brushes 
+3 54 take a current of constant direction to 
the field shunt; a ¢ is the reversely con- 
nected commutator, and the brushes 5! 5? 
bearing upon this commutator are connected 
to the terminals of the alternating current 
circuit. 
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I might add to the paper the fact that the 
inner commutator, the one which is the or- 
dinary commutator of the Gramme ring 
winding, does not perform the ordinar 
functions, as the brushes bearing on this col- 
lector require no adjustment, it being merely 
a rubbing contact from which the shunt 
field circuit is taken as a derivation to tbe 
main circuit of the machine. With that ex- 
ception, I think the machine is fully ex- 
plained in the paper. 

Mr. C. O. Mailloux : I would like to ask 
Lieutenant Patten in regard to the possible 
presence of sparking—whether it occurs to 
an injurious extent or not ? 

Lieut. Patten: The sparking being due 

) the electro-motive force at the point of 
wreaking, it will necessarily occur during 
he starting of such a machine, and more 
than ordinarily when it is out of synchron- 
sm with the alternating current. At the 

utset it can be easily seen that the alternat- 
ing current is liable to be broken at a point 
where this electro-motive force is high, and 
therefore the sparking would be very vio- 
nt. I have endeavored to obviate the 
rouble due to that cause in the machine— 
he device is shown in Fig. 5. If you will 
notice the circuits carefully, it will be seen 
hat the circuit of the alternating current is 
.ever broken. If the brush comes on to one 
»f the dead segments or shaded segments 
connected with the rheostat before the alter- 
1ating wave has come to zero, it finds a path 
which is at first in parallel with the machine 
circuits, and then becomes a separate path 
or the alternating current during its change, 
whether this change begins at a high or low 
low electro-motive force. Of course, as the 
machine starts, this may happen at any 
period of the wave, and the brushes passing 
over these segments connect with the resist- 
ance at the end of the group, and before it 
has left the group the current is already 
short-circuited through this rheostat. So 
that the alternating current always has a 
path and the sparking will not be excessive, 
judging from what little experience I have 
had. 

Mr. R. 8S. Dobbie : I would like to inquire 
whether the field magnets are laminated, and 
whether the lamination would be necessary 
only while the machine was starting up as 
an alternating current motor or before the 
synchronism is attained. Another question 
I would like to ask would be if the maxi- 
mum torque of a machine is at one-third 
speed, what comparison is that to the torque 
of the same machine at full speed when the 
synchronism is attained ? 

Lieut. Patten: In answering to the 
first point, I would say, that there is no es- 
sential reason for laminating the field mag- 
nets for any other purpose, but it has been 
shown by quite conclusive experiments that a 
laminated machine has a very definite neu- 
tral line of field, which makes it simpler and 
better for taking the direct current shunt 
for the field from that point without having 
to arrange to make two sets of brushes mov- 
able instead of one set. With respect to the 
other point, the torque of such a machine 
depends, of course, entirely on its keeping 
in synchronism, and the result of the depar- 
ture from that point is well known to all. 
That is the limit of the strain that can be ex- 
erted. When that is exerted the machine 
will stop ; it will not then continue as a di- 
rect current machine. 

Mr. Dobbie: My reason for asking that 
question was to find out if the motor will 
start on a full load. 

Lieut. Patten : No ; it will not. 

Mr. Lemuel Wm. Serrell : I would like to 
ask how the currents are short-circuited 
through the rheostat when the ends of the 
rheostat are connected to the insulator blocks 
in the commutator ? 

Lieut. Patten: The question is a perti- 
nent one, inasmuch as the term ‘‘ insulated” 
was used in the paper. They are not in- 
sulated segments in the true sense of the 
word. They are all connected with each 
other, and are of conducting material. The 
mistake is my own entirely in using the 
word ‘* insulated” in any sense. The insu- 
lating segments referred to are the same kind 
of segments as the others. They are simply 
other segments not connected to the machine 
circuits a little narrower than the others. 

Mr. Serrell; The shaded portions, as I 





understood, are insulated blocks, but, as is 
now explained, the shaded purtion indicates 
a metallic connection separated from the 
rest of the commutator. 

Lieut. Patten: No; they are simply seg- 
ments the same as the others, but are con- 
nected to an interior rheostat which is not in 
the circuit of the machine. I think, as has 
just been suggested to me, that they should 
be called ‘‘ isolating ” segments instead of in- 
sulating segments. They are segments not 
connected with the circuit of the machine, 
but simply to the rheostat, which is shown in 
the drawing, and this rheostat is intended to 
take the current at the time the brush leaves 
the group which is connected with the 
machine circuits and so prevents sparking. 





























Dr. Allan V. Garratt: Another question 
in regard to the rheostat: Is the resistance 
of those coils gotten at by experiment, and 
if so what relation do they bear to the resist- 
ance of the machine itself ? 

Lieut. Patten: So far I have attempted 
to make the rheostat simply equal to the 
resistance of the machine, so that there 
would be as little change in the strength of 
the current as possible. 

Mr. Mailloux : Is the resistance reactionary 
or simply dead ? 

Lieut. Patten: So far the resistance 
in the commutator is a dead resistance 
simply. It might theoreticaliy be made to 
advantage of the reactive kind. 

Mr. Mailloux: I should think that a ma- 


























Fie. 


Mr. H. Ward Leonard: I would like to 
inquire whether the imerruption of the cur- 
rent in the field is going to occasion any loss 
of energy, or heating of the field, or lack of 
efficiency ? 


5. 

chine of this kind, although it is of great 
theoretical interest and is an evidence of 
striking ingenuity, would be open to a defect 
arising from the fact that the current is a 
wavy one, no ‘matter how rapid the perio- 
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to that and answer at the same time a good 
many questions that might be advanced of a 
kindred nature, that my experiments have 
been very limited, and that it would require 
considerable investigation to determine that 
point definitely. I have no doubt that it 
does limit the action of the field, but to what 
degree, I do not know. But the current is 
broken when the machine is in synchronism 
at a point near its zero value. Of course, 
at 16,000 alterations per minute, the inter- 
ruptions are so short that the field could not 
readily lose its magnetism, but whenever 
there is a break in the current, there must 


‘and fall with it. 





be some slight loss due to that, 


when there is no current. We may consider 
that the magnetizing current through the 
shunt is a succession of waves. Conse- 
quently there would be an oscillatory ten- 
dency in the magnetism, a tendency to rise 
If the magnetic core is 
laminated and of soft iron, I think that it 
will be able to rise and fall quite readily ; in 
other words, quite rapidly enough to follow 
the fluctuations of the current. We know 
that it does so in transformers. Of course, 
there is a slight reaction in the substance of 
the iron itself—its ‘‘ viscosity,” due to 
hysteresis ; at the same time it is not suffi- 
ciently great to interfere with the rise and 





fall of the magnetism, and the more perfectly 
the core is laminated the more rapidly the 
rise and fall would take place. Also the 
thinner the lamin ; so that if the magnetic 
field is made of a very finely divided mag- 
netic medium, and if the rise and fall can 
take place readily enough, it seems to me 
that there would be a certain amount of loss 
in consequence, which would be quite mate- 
rial under certain conditions and also a cer- 
tain amount of loss due to the reactions fol- 
lowing from mutual induction in the arma- 
ture itself, because we can see that even 
when running at synchronism the current in 
the armature would be a succession of rises 
and falls, and although the magnetism of 
the armature is not reversed, yet the current 
is reversed through the coils, and that is not, 
perhaps, so disadvantageous as the fact that 
it is constantly rising and falling at a very 
rapid rate. [ should think that the loss due 
to mutual induction, particularly in the 
presence of a magnetic body of permeability 
and susceptibility, such as the armature core 
has, would lead to a very important source 
of loss, and I should not expect that a motor 
built on that principle would show the 
efficiency which we might expect from other 
forms, for instance, as those forms suggested 
by Leblanc in France, and by Mr. Mordey in 
England. 

Lieut. Patten: I have only to say in 
reply to that. that there is one evident mis- 
conception about the direction of current in 
the armature circuit. It is always the same. 
As to what has been said with reference to 
the induction due to the rise and fall of cur- 
rent, such loss is contemplated and it is diffi- 
cult to make out of an alternating current 
anything that does not vary. The essential 
fact, however, is that the current at work is 
due not only to the maximum and zero 
values of the electro-motive force exerted, 
but to the current which is the result of the 
mean electric force, and that is the electro- 
motive force out of which we desire to get 
the work. The current is of constant direc- 
tion in the armature circuit, but it rises and 
falls as has been said, and the loss due to 
that is contemplated. I do not recall any 
machine described by Lablanc, except those 
that he has referred to as Mr. Tesla’s and 
Prof. Thomson’s earlier form of motor. Be- 
yond them I do not recall any machine in 
which these difficulties are not equally 
present. 

Mr. E. P. Clark : I do not think that the 
rise and fall has very much influence in that, 
because when the armature is revolving at a 
high rate of speed, it is the same as a con- 
tinuous current dynamo. As long as the 
speed is constant the current will be very 
nearly the same. There will be very little 
rise and fall to it, due to the rise and fall of 
the alternating current. 

Lieut. Patten: The current in the field 
will necessarily be a re-directed current. 
It would be represented graphically in the 
form I have drawn on the board (Fig. 7). 
The commutated current at work, or the 
electro-motive force, to speak more strictly, 
would be cut off at the point a' we willsay ; 
if the machine isin synchronism at points 
a‘ and a® the interval would be a period of 
no current. The loss spoken of by Mr. 
Mailloux will exist during such a slight 
period of no current whatever, as occurs at 
this point between here and here. I think 
that a solid field would not probably give up 
its magnetism during that short period of 
time. A closely laminated field might do so. 

Mr. Leonard : I should like to ask if you 
increase the load of the machine without 
fully loading it, and the load is removed, 
whether there would not be a tendency to 
race or what reason there should be that 
it would not run away ? 

Lieut. Patten: The limit of load in 
such machines is that which is required to 
throw it out by a full quarter of a period, 
and this is reduced to a quarter of a group 
of segments. If the load is lifted off, it can- 
not, unless the conditions of current change 
suddenly, go beyond its ordinary synchron- 
ous rate. 

Mr. Leonard : Can it race ? 

Lieut. Patten: Ithinknot. The tendency 
of course is if it races to go to the double 


(Continued on page 8.) 
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It is worthy of note that no less an author- 
ity than Mr. Preece is reported to have 
recently said before the British Association 
that it is impossible to kill a criminal with 
any certainty by electricity. 





The British government has the right 
of the use of the Delaney system of duplex 
telegraphy, and uses the system in its postal 
telegraph service. The royalties from this 
are all deposited with Baring Bros. & Co. 
The firm of Jones & Goodwin were inter- 
ested in keeping the patent alive. The royal- 
ties are deposited in keeping to the joint ac- 
count of the Standard Electric Manufactur- 
ing Company and Wendell Goodwin and 
Frank T. Jones. Justice Van Brunt, of 


New York, has given judgment for $23,347 
in favor of Jones and Goodwin, and direct- 
ing that Baring Bros. & Co. pay them that 
amount before paying any other royalties. 





They are experimenting with electricity 
as the source of energy for propelling cabs 
in London, but we fancy it will be some 
time before a storage battery will be found 
to withstand the terrible jolting caused by 
the pavements of New York streets. 








The largest lighthouse in the world has 
recently been erected at Hantsholm, on 
the coast of Jutland. The tower contains 
two steam engines, each of 35 h. p., for driv- 
ing the two Meritens dynamos that supply 
the electric current for the gigantic lamp at 
the summit of the lighthouse. The lamp, 
which is constructed on Le Baron’s principle, 
shows a constant light of 2,000,000 candle- 


power. 








That electrical engineering 1g has taken a 
foremost place among the manufacturing 
industries of the world, is exemplified in a 
striking way by the fact that a few days ago, 
at Glasgow, a casting of Siemens’ steel was 
successfully run containing no less than 70 
tons of metal, for the shaft of the monster 
Ferranti dynamo now under construction 
for the London Electric Supply Corporation. 
When turned, bored and finished, the shaft 
will weigh about 32 tons. It is seldom a 
steel casting of such magnitude has been 
made for any purpose ; and when we reflect 
that this is for a dynamo, we begin to realize 
that electric lighting has a pretty firm foot- 
ing. 

Americans should be proud that one who 
is so prominently connected with electrical 
educational matters as Prof. Rowland, of 
Johns Hopkirs University, should have re- 
ceived so marked a tribute in another branch 
of physics. Prof. Rowland has received a 
grand prize and a gold medal at the Paris 
Exposition for his photographie map of the 
solar spectrum and his concave gratings, 
which have been already described in the 
ELEcTRICAL REviEW. The grand prize 
and gold medal, which have also been con- 
ferred upon Johns Hopkins University for 
its publications, is no less a compliment to 
this thoroughly American Institution. 


The disastrous fire which bas recently 
destroyed the St. Joseph Exposition should 
suggest to the projectors of the International 
Exposition of 1892, in New York, that al- 
though there is small probability of the 
buildings being so constructed as to permit 
of their being destroyed by fire, yet much of 
their contents will be of a highly inflam- 
mable nature, and it will be the part of 
wisdom n>t only to prevent fire. but to 
provide the most effective means of putting 
it out. Never before will such a wealth of 
art treasure and costly wares have been 
gathered in one set of buildings. Never 
before will such an opportunity have been 
given to demonstrate the many uses of elec- 


tricity. Conspicuous among these should be 
a complete system of perfect devices for the 
detection, location and extinction of fire. 
The electro-thermostat—or as it should be 
called—the electro-thermo-indicator, and the 
electrically actuated fire pump, could and 
should be made to offer practically perfect 
protection from serious fire. 








The satisfaction given by the electrical 
method of purifying sewage in England is 
apparently all that could be desired. The 
time may not yet be ripe for such ideas in 
this country in the light of a refinement of 
municipal economy ; but the time is at hand, 
in many locations, where the subject needs 
consideration as a greatly needed sanitary 
measure. Towns and communities are 
thickening along our streams, and the 
fashion is for each to take its water supply 
from a point up-stream and discharge its 
sewage at a point down stream. The conse- 
quence is one town on the stream may get 
pure water, and all the rest get--well, a 
little of everything. Filtration may and 
does effect some good, but not enough; it 
has no effect upon the matters which have 
entered into solution inthe water. The elec- 
tric treatment, however, it is claimed, puri- 
fies the sewage completely, leaving only 
water, and, if such be the fact. the sanitary 
difficulties are easily remedied by the erec- 
tion of a suitable plant located to receive all 
the sewage, and discharge only clean water 
into the s‘ream, 








The proceedings of the Society of Arts, 
Massachusetts Institute of Technology for the 


twenty-seventh year, 1888-1889, has just 
been received. It contains abstracts of the 
17 papers read before its members af its 
several sessions, and a glance at the titles of 
the papers and their authors, shows their 
value and the high standing of those who 
have appeared before the society. Among 
the papers, having an electrical interest, are 
the following : ‘‘ The Eco Magneto Watch- 
man’s Clock,” by C. A. White; ‘‘ Trans- 
mitting Handwriting by Electricity,” by 
W. E. Gump; ‘‘The Phonograph and 
Phonograph-Graphophone,” by Prof. H. W. 
Vaughan ; ‘‘ Peculiar Rotary Motion Found 
in Lighting and other Electrical Currents,” 
by Moses Greeley Parker, M.D. ; ‘‘ Recent 
Studies of Telephony Prosecuted in the 
Rogers Laboratory of Physics,” by Prof. 
Charles R. Cross ; ‘‘ Electric Railways,” by 
Capt. Eugene Griffin. Altogether the vol- 
ume forms a most valuable and interesting 
contribution to siete ieee electrical 
literature. 








ELECTRICAL RAPID TRANSIT. 


Several plans have recently been made 
public in this country looking towards the 
ultimate construction of one or more trunk 
lines of considerable length on which express 
and passenger business are proposed to be 
carried at a rate of not less than 200 miles 
per hour. One designer proposes a low, 
light car with an electric motor driving it, a 
development of the present system of electric 
street car propulsion; another proposes a 
series of successively energized stationary 
electro-magnets attracting the car or a body 
of iron attached to it; and other plans have 
been proposed, not necessary to detail here. 

That a practical system capable of safe 
traffic at such a speed is a desirable consum- 
mation will not be denied by any one, but 
is it practicable ? 

Considering the speed first, there is really 
nothing to preventit. The wheels of the 
average passenger coach are, in this country, 
33 inches in diameter. At 60 miles per hour 
they make about 625 revolutions per minute, 
but frequently short runs of 70-mile rate are 
made, raising the speed to 725, which is con- 
sidered far within the limits of safety. With 
wheels five feet in diameter the desired speed 
of travel would require but little over 1,000 
turps per minute, which would be safe. con- 
sidering the fact that the cars would be 
greatly smaller and lighter. The motive 
power would prove no difficulty. The prob- 
lems which beset the designer of moturs and 
other devices for street cars would not be 
any more difficult, and would be lightened 
by the facility with which insulation could 
be guaranteed, and the circuit divided into 
separate sections. Power required would be 
less by reason of the great reduction in 
weight of rolling stock and ability to use 
highly efficient stationary engines instead of 
present Iccomotives; indeed we think the 
fuel consumption per car mile would be far 
less than at present. 

The permanent way in some respects 
might be more costly than the usual con- 
structiov, but in others would be less. Cuts 
would not be so deep nor fills so high, be- 
cause the system would be more or less in- 
dependent of grade. and for that very reason 
the route could be made reasonably straight 
and curves of great radius only adopted. 

These are only a few reflections on lead- 
ing pcints, but the more one studies the 
matter the more possible it seems. Nota 
single engineering difficulty seems to stand 
in the way. Mechanical and constructive 
features of rolling stock are much simplified in 
comparison with steam operated roads, and the 
electrical questions involved seem quite cap- 
able of solution. All that is lacking is capi- 
tal and backbone to make extreme rapid 
transit an accomplisbed fact. Already some- 
thing is doing in this direction, and we hope 
ere long to give practical details to our 
readers. 

We venture the prediction now that with- 
in five years there will be more than one 
trupk line in operation in this country earry- 
ing through passengers regularly at an aver- 
age speed of nearly 200 miles per hour. 








GAMBLERS AND ELECTRICITY. 


It has recently been suggested that instead 
of using the rack, so well known to trans- 
atlantic travellers, that the dishes might be 
held on the table during rough weather by 
means of electricity. This would be accom- 
plished by the use of a number of electro- 
magnets placed immediately below the table 
cover, which could be made by closing an 
electric circuit, to powerfully attract the 
various dishes, they having been provided 
with iron bottoms. 

A similar device has been designed by 
certain gamblers who, like the rest of the 
world, are quick to avail thewselves of elec- 
trical aids. The loaded dice of to-day have 
the same specific gravity, but have a piece 
of iron inserted cpposite the side which is 
wanted to turn up throughout, so that when 
thrown on an ordinary table they are 
governed only by the law. of chance, but 
when cast on the magnetic table at the 
gambling den can be made to turn up “‘ three 
sixes ” or not at the will of the person con 
trolling the secret button connecting the 
battery with the electro-magnets. 





ELECTRICITY FOR WARFARE. 


Remarkable progress has recently been 
made in this country in the application of 
electricity to purposes of warfare, and work 
of a very high order has been done at the 
government torpedo station, where a long 
and elaborate experimental course has been 
carried out. The electric light, especially, is 
coming to play a most important part in 
modern warfare, and American investigators 
in this field, many of whom have contributed 
so materially to its present state of develop- 
ment, will be interested in the report of some 
experiments which took place in the Solent, 
England, last week. As a better means of 
defending the roadstead an electric search 
light bas recently been erected on the Spit, 
near Hurst castle, opposite the Needle’s pas- 
sage, and six gunboats, with several torpedo 
craft, tried, under cover of night to effect 
an entrance from the westward without being 
perceived. The attempt was a failure, as 
each vessel was spotted by the powerful light 
when miles off, and the guns were all ready 
when they came within range. To make 
matters worse for the attacking flotilla, the 
smoke which they created in profusion, so as 
to prevent the ships from being seen, was 
blown astern by the wind, and the result was 
a complete victory for the electric light. 





The mining district of Northern Michi- 
gan, as well as that of the opposite shore 
of the Lake, will soon be lighted exten- 
sively by electricity. In some of the leading 
mines near Ironwood, Mich., notably the 
Norrie, Pabst and others, the decision to 
light with electricity is being watched with 
deep interest by owners and miners. The 
surface workings on the Marquette and 
Menominee ranges are being illuminated by 
electricity, but the caverns and underground 
galleries are still smoked by the dirty kero- 
sene lamps and dips of the olden days, and 
the illumination is imperfect and unsatis- 
factory. The miners themselves feel that 
if better light was accorded them, the in- 
spectors could better examine the roofs and 
walls and protect them from possible cav- 
ings and falling material. Capt. S. 8S. 
Curry, president of the Metropolitan Iron 
and Land Company, is now placing incan- 
descent lamps in its mines at distances of 
20 feet along tbe drifts and passages, and 
will place a sufficient number in the large 
chambers to supply all the light necessary. 
A syndicate, of which Mr. Ferdinand 
Schlesinger. of Milwaukee, is agent, is mak- 
ing great strides in the acquirement of 
mines in the Menominee range, having 
already secured three large properties. All 
these, it is said, are to be electrically lighted 
in the not very distant future. 








The chances are said to be good for Colum- 
bus, 8. C., obtaining a large industry within 
her borders. An electric aluminum man- 
ufacturing company is considering that 
city for location. 
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BLECTRICAL NEWS. 


Boston, Chicago and Other Points. 


OUR CHICAGO LETTER. 


Exposition Fires.—A fire occurred at the 
Chicago Exposition building on the 14th 
iustant, Which very considerably marred the 
cash account of several insurance companies. 
(ue tire occurred from a flying spark disen- 
»aged from an arc lamp carbon, which 
»ated iato a finely fringed linen towel. The 
jump Was in an inclosed and locked booth, 
and before the booth could be opened the 
flames were well underway. From the 
original booth it spread so as to partially 
jumage some 14 other booths, and while the 
loss in the most of these was not extensive, 
several of them including contents were 
totally destroyed. The building was almost 
-ytirely unharmed. The firemen did splendid 
york in saving the structure, which is con- 
s ructed with no upright supports ; the roof 

ing an arch sprung from the side walls. 

he exposition was not suspended ir con- 
quence, but was in full blast again on 
londay. 

The St. Joseph, Mo., Exposition was de- 

royed on the next evening. The damage 

vere was far in excess of that in Chicago. 
fortunately no lives were lost in either 
ise. 

Bids for the New Plants.—I gave the RE- 
yreEw the specifications of the proposals for 

ie new plants last week. The bids were 

yvened yesterday, as advertised, and there 
cre found to be seven competing bidders. 
am able to give you all the figures, which 
vere choesteliey furnished to the city press 
soon as the classification of the bids was 
complished. The specificaticns were of 
uch a nature that no more than the names 

f the competitors could be furnished the 
flernoon papers. 

A New Battery Again.—Dr. E. D. Cross, 

f Chicago, has been devoting his energies 

r 20 years to the study of electricity, and 
claims to have perfected a system of lighting 
ind power from primary cells which is both 
perfect and economical. He exhibited it 

cently, and the spectators were well satis- 

ed that the motive power could be utilized 
or large or small machines. The Tribune 
says: ‘* Dr. Cross claims to be the possessor 

f seven patents, all in the nature of im- 
provements in regard to electric light. His 
hief claim is that he dispenses with the 
lynamo entirely, the power, whether for 
lighting or for furnishing the motive power 
for running an engine, being derived direct 
from the battery. The battery is of unique 
‘onstruction and is said to be much cheaper 
u construction and cost of running than any 
ther. He claims also that by the use of 
i0llow carbon tubes he has avoided polariza- 
tion, and that the batteries can be placed in 
iny room without danger to the occupants. 
Te uses a solution of nitric acid and nitrate 
of ammonia for the outside shell of the bat- 
‘ery, and by conducting the fumes from this 
product into water neutralizes any bad effects 
which they might have if given off into the 
air.” » C. H 


Chicago, September 23, 1889. 
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OUR BOSTON LETTER. 


A Necessary Enlargement.—Mr. Horace 
E. Swift, who has been doing a large busi- 
ness in the electro-mechanical line at 34 
School street, has found it necessary to ob- 
tain increased facilities and has removed to 
62 Sudbury street. The shop facilities are 
more than doubled and orders are now in 
which will last for three months. The firm 
name is now H. E. Swift and Company, 
Mr. T. P. Swift having been made a partner. 

Japan and Electricity.— The Japanese 
people are not slow in taking advantage of 
new and valued improvements and improv- 
ing opportunities for advancement, as evi- 
denced in the large number of young Japanese 
who are in the best educational institu- 
tions of thiscountry. I hear that a local 
company, composed entirely of Japanese, 
has recently taken a contract for 350 incan- 
descent lamps for use in the newly opened 
parliament, the apparatus and machinery to 
he furnished in this country. Illustrating 
the desire of the Japanese to keep up with 
the times, Mr. H. B. Cram, manager of the 
Bernstein Electric Company, showed me 
recently a communication from a Japanese 
reader of the Review asking for catalogues 
and other information concerning the Bern- 
stein incandescent lamps for arc circuits. 

The Society of Arts.—The meetings of the 
Society of Arts, Massachusetts Institute of 
Technology, will be held as usual this year 
at the Technology buildings, Boylston street, 
and as the meetings are practically open to 
anyone interested in the subjects. and are 
always interesting to those scientifically in- 
clined, they should be more largely taken 
advantage of by the electrical fraternity. 
Notice of the meetings will be given from 
time to time in this column. 

The Immense West End Power Station.— 
The new power house of the West End 
street railway, which will be erected on the 
site of the old Hinckley locomotive works, is 
becoming a reality, as work has been com- 





menced on the foundation. This station, 
which will supply current for the largest 
street railway system in the world, will be 
one of the best equipped stations ever built. 
Under the supervision of Mr. W. D. Pearson 
the details of the station are being worked 
out, and an idea of the problem may be 
gained from a few facts relating to the 
equipment. The station will contain, when 
entirely completed, 13 triple expansion Rey- 
nolds-Corliss condensing engines of 1,000 
horse-power each, and each driving four 
or with a capacity of 185,000 watts 
each. 

A Presentation.— Manager Alexander, of 
the Lawrence, Mass., Edison station, was 
presented with a beautiful gold watch, non- 
magnetic, by his employés last week. Mr. 
F. P. Oliver made the presentation speech. 

A Reorganization and Increase of Capital. 
—Mr. H. H. Eustis is now president, and 
Mr. Henry A. Clark general manager and 
treasurer, of the Eastern Electric Cable 
Company, which manufactures the far- 
famed **Clark” wire. ‘The company has 
been reorganized with a capital of $800,000, 
to extend its business and increase its facil- 
ities. $186,000 is in preferred stock, on 
which a guarantee of six per cent. interest is 
made. Manager Clark told me some time 
ago they were running night and day and 
couldn’t keep up with orders, and that some- 
thing would have to be done. The some- 
thing bas now been done, and we may ex- 
pect the Clark wires and gums to take an 
even more prominent place among the users 
of reliable and high quality insulated wires. 

Examining on —sencuncement is 
made of the following examinations to be 
held by the examining boards of the New 
England Electric Exchange, for certificates 
of proficiency to those operating or installing 
electric light and power plants: At New 
Haven, Conn., Sept. 25th ; Waterville, Me., 
same day ; Springfield, Mass., Oct. 2d ; Rut- 
land, Vt., same day. 

Boston, Sept. 21, 1889. e. Wet 





OUR WASHINGTON LETTER. 


- Cable Cars.—The Washington & George- 
town R. R. Co. have begun active operations 
on their Seventh street line. The iron yokes 
for the cable conduit are laid at intervals on 
the sidewalk, ready to be put in place as 
soon as they are reached by the excavations. 
It will be an easy matter to convert the road 
into an electric road on the conduit system, 
should the company decide at any future 
time to do so. 

Delayed Trials.—The Brightwood R. R. 
Co. were unable to make the trials of the 
storage battery, as was comtemplated last 
week. The reason is that the car has not 
yetarrived. Their president, Capt. Thomas, 
states that he has heard nothing as yet from 
the builders. He is cf the opinion that the 
overhead system is the best, but prefers the 
storage battery for the reason that a break- 
down and paralyzation of the whole line is 
impossible in that system. 

The Gas Co. et al. vs. Commissioners et 
al.—The suits of the Washington Gaslight 
Co. and Cammack and others, against the 
Commissioners of the District and the electric 
heat and power company, of Pittsburgh, 
was up before Chief Justice Binghaim this 
week. No material new points were devel- 
oped. The attorney for the prosecution 
made the rather unique point that since the 
light was produced by the resistance of car- 
bon points to the electric current, they could 
not be regarded as illuminating material, and 
illuminating material was specifically called 
for in the act. It was urged for the defense, 
and very properly, that electricity was as 
much an ijJluminating material as hydrogen. 
The gas company appear to be in a bad way 
on the contract question, as no contract ap- 
pears to have been made with them. But 
they, however, never to be outdone, claim 
that the contract is statutory. In other 
words, that Congress in making an appropria- 
tion for gas lighting virtually made a con- 
tract with them, since they were the a | 
venders of gas in the territory to be lighted. 
A number of the citizens have taken a hand, 
claiming that where municipal authorities 
are about to pay out the funds of the munic- 
ipality in any illegal way, any taxpayer, for 
himself and others, may have the proposed 
illegal expenditure enjoined by a proceeding 
in equity. This is met by the claim of the 
defense that ‘‘ there is no allegation of fraud 
or of illegal burden, or of increase of taxa- 
tion,” and that ‘‘ the taxpayer could come in 
only when his burden of taxation is in- 
creased, or when there is a threat to that 
effect.” 

Later Developments.—The Chief Justice 
of the Supreme Court of the District has 
granted a preliminary injunction against the 
commissioners and the Electric Heat and 
Power Co. restraining them from fulfilling a 
contract for lighting the streets by electricity. 
The injunction, while virtually a victory for 
the gas company, was granted in response to a 
showing made by Cammach e¢ a/. mentioned 
above. The bill of the gas company was 
dismissed on account of their lack of stand- 
ing in court. Thecase will be appealed to 
the court in General Term. and perhaps on 
to the Supreme Court. In that case we shall 
have a decisive answer to several knotty 





points as to the operation of the act of 
Congress relating to light and wiring iv the 
district. 

New Plant.—The Schuyler Co. has been 
erecting an arc light plant of 65 lights for 
lighting the town of Alexandria, Va. The 
work was completed and the current turned 
on a few nights ago. tte pe is working 
smoothly and the citizens are loud in the 
praises of Councilmen Marbury, Fisher and 
Strider, to whose energy and foresight they 
are indebted for this great improvement. 

Another Worker in the Field.—The New 
South has taken another step towards that 
crown of glory and prosperity, that is to be 
her recompense for the cross that she has 
borne so long. A number of Northern capi- 
talists have obtained a charter of incorpora- 
tion under the title of ‘‘ American Electrical 
Supply and Appliance Company.” Their 
name indicates their object, viz: the manu- 
facture of electrical appliances. There will 
be 5,000 shares of stock at $100. The loca- 
tion of the company is Alexandria Va. 

Washington, D. C., Sept. 20, 1889. 

G. E. M. 


The Government Takes Possession of 
the Entire Telephone System 
in France. 

The charter which the ‘‘ Societe Generale 
des Telephones” obtained from the Minister 
of Industry and Commerce, in 1884, con- 
tains a clause whereby the Government is 
authorized to acquire, at any time it deems 
fit, the rights, privileges and property of the 
company, in return for the payment of an 
indemnity, the amount of which is to be 
fixed either by mutual agreement, or, in 
ease of dispute, by experts. In June last 
the Chamber of Deputies, in compliance 
with a request on the part of the Prime 
Minister, M. Tirard, voted a sum of $2,000,- 
000 for the purpose of enabling the Govern- 
ment to acquire the telephone system, and a 
few days later the Premier addresscd a letter 
to the president of the company, wherein he 
notified him that the charter would be with- 
drawn on September ist. At the same time 
M. Tirard requested the ‘‘ Societe Generale 
des Telephones” to declare the amount at 
which it estimated the value of its lines and 
material, stating that, in case af any 
difference of opinion on the subject between 
the company and the Government, experts 
would at once be appointed to arbitrate on the 
points at issue. To this communication the 
managment of the ‘‘ Societe Generale des Tele- 
phones” replied, refusing to give any infor- 
mation as to the value of its material, and con- 
testing the right of the Government to annul 
its charter. Nothing further was done in the 
matter until August 13th, when M. Jousse- 
lin, an electrical expert, was appointed by 
the Prefect of the Seine to obtain an inven- 
tory of the material of the company and to 
estimate its value. The management, how- 
ever, refused either to furnish M. Jousselin 
with an inventory, or to give him any facili- 
ties for compiling one. On August 21st the 
Prime Minister addressed a further letter to 
the president of the company, repeating the 
request contained in his former communica- 
tion, and on receipt of a negative, and even 
discourteous reply, dispatched a final appeal 
to the management on August 24th, which 
was allowed to remain without acknowledg- 
ment whatsoever. Under the circumstances, 
therefore, the Government felt that it had 
done all that lay in its power to come to a 
friendly understanding, and accordingly 
issued orders to the Department of Posts and 
Telegraphs to seize the property of the tele- 
phone company throughout France on the 
morning of September Ist, at the same time 
sending instructions to the Prefects and Sub- 
Prefects of the various Departments to pro- 
vide for armed force in case of any resistance 
on the part of the company’s officials. 

The proceedings in connection with the 
seizure passed off without any disturbance, 
the only arrest made being that of the artist 
of a comic paper, who was detected in the 
act of caricaturing the very stout Commis- 
sary of Police appointed to superintend the 
taking possession of the telephone offices on 
the Place de l’Opera, in this city. Of course 
the Societe Generale des Telephones is loud 
and violent in its denunciations of the action 
of the Government, which it describes as 
being nothing less than a shameless robbery, 
and it has already commenced legal pro- 
ceedings in the matter with the object of 
securing not only the cost value of the mate- 








rial which it owned, but also a heavy indem- 
nity for the loss of so lucrative a monopoly. 
There is little chance, however, that its 
wishes in the matter will receive any satis- 
faction. Meanwhile the telephone service 
continues without a single break or interrup- 
tion, 


Electric Welding Profitable. 
The Thomson Electric Welding Company 
has sent out this circular recently, offering 
a valuable right to shareholders : 


At the stockholders’ meeting held at Portland, 
Me., on the 6th day of September, 1889, the capital 
stock of the company was increased from $500,000 
to $1,000,000. The following vote was also passed : 

“ Voted, that the new stock above authorized be 
disposed of from time to time in such amounts and 
upon such terms as the directors may determine, 
preference in the opportunity to subscribe for the 
same being given in each case to stockholders of the 
company.” 

Pursuant to a vote of the directors September 7, 
1889, subscriptions will be received from stockhold- 
ers of record September 14, 1889, each stockholder 
being entitled to subscribe at par for one new share 
yo every share of the old stock held by him on that 
date. 

If yqu desire to subscribe for the portion of said 
stock to which you are entitled, or any part thereof, 
please fill out the enclosed form of subscription and 
mail the same to the office of the company, No. 89 
State street, Boston, Mass., so that it will be re- 
ceived on or before September 20, 1889, after which 
date no subscriptions will be received. 

The first payment of $25 per share will be due 
and payable at the office of the company aforesaid, 
September 20, 1889 ; the remaining 23 per share at 
such times as it may be called for. 

Receipts will be given for above payment, ex- 
changeable for certificates as soon as prepared. 

Any stock not subscribed for and payment made 
thereon according to this notice, will be sold at the 
discretion of the directors. 

Inclosed herewith you will find a form of assign- 
ment of your rights, or any of them. 

By vote of the directors, the transfer books of the 
company will be closed from the 18th to the 20th 
day of September, 1889, both days inclusive 

he amount of stock hereby offered is 4,602 shares, 
the same being equal to the amount of stock already 
issued, 398 shares of the old stock still remaining in 
the treasury. The amount of stock unissued in the 
treasury after the new subscription is closed will be 
796 shares. B. F. Spinney, Treasurer. 

The Thomson Electric Welding Company 
sent with the above subscription privilege a 
circular relating to the present state of weld- 
ing by electricity ; also a circular reviewing 
briefly what the company has accomplished. 
This last circular says, in substance, that the 
company was organized in April, 1888, but 
did not really get to work until the new 
factory was completed in February, 1889. 
When the company was formed but two 
machines were in operation. These machines 
were only experimental, and had to be super- 
seded by others, and many additions and im- 
provements have been made. The aim has 
been to furnish perfect machines, and no 
machine sent out has failed to do its work 
properly. Orders have increased rapidly, 
and the company has 70 machines in opera- 
tion or under construction. The circular, 
which is signed by President William F. 
Draper and Treasurer B. F. Spinney, further 
says : 

“The developments made in the direction of per- 
fecting our machines will be illustrated from the 
fact that, in addition to the five foundations patents 
purchased from Prof. Thomson when the company 
was organized, we have already taken out 24 
patents, and have 25 more for which we have made 
application, some of which are already allowed, 
and the others are in process. Our machines are 
all leased, subject to a_ continuing royalty per 
weld, and those who have ordered them and 
adopted the process are without hesitation signing 
these leases and agreeing to the royalities de- 
manded. Our sales of apparatus thus far have 
been made from our office, selely through the 
efforts of Mr. Royce, our general manager, and we 
have neither employed agents nor have we paid 
commissions on any sales whatever. Many types 
of machines have now, however, been decided 
upon, and correspondence from various parts of 
the country shows that there will be a very active 
demand for our apparatus. Our new factory build- 
ing covers an area of 25,000 square feet. and is sup- 
plied with the necessary machinery and suitable 
instruments for rapidly developing the welding 

rocess and for building machines for the market. 
fo view of this, the company has determined to 
employ suitable salesmen at once, who will, as 
soon as ible, cover the country thoroughly, 
and place the machines in general use. When it 
is remembered that the business of this company has 
been the development of an entirely new art, the 

orogress al; ly made, and the outlook for its 
eat interests seem very encouraging, experience 
thus far having fully confirmed our early confi- 
dence in the value of the invention. *’ 
~_- 
PERSONAL, 

E. T. Gilliland, president of the Electric 
Club, has just returned from Europe where 
he has been looking after his extensive non- 
magnetic watch manufacturing interests at 


Geneva. 

The firm of C. & H. Russell has completed 
arrangements with the Westinghouse Com- 
pany of Pittsburgh for the establishment of 
an electric light plant at Seneca Mills, Pa., 
for the lighting of the village. 

Mr. Brainard Rorison, of Indianapolis, 
has accepted the position of assistant manager 
of the Ft. Wayne Electric Company, the 
Indianapolis Jenney Company having been 

urchased by the Ft. Wayne Company. 

r. Rorison will make his home in Ft. 
Wayne, and will be a valuable addition to 
General Manager McDonald’s staff. 
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«*, Two companies are seeking telephone 
franchises at Port Townsend, W. T. 


»*, Troy, Ala., will have electric lights 
and a telephone exchange in a few weeks. 


»", The telephone office building in Mil- 
waukee, Wis., is to be enlarged by building 
up the rear part to four stories. 


»*, A new telephone company has been 
organized in the city of Mexico. The rates 
for service will be lower than those now in 
force. 


«", By afirein the Yale Bank building 
at New Haven recently, the telephone sys- 
tem was badly interfered with and rendered 
practically useless for a time. 


«*, The Cleveland Telephone Company is 
putting its wires underground and, accord- 
ing to Manager McKinstry, will have buried 
300 miles of wire before snow flies. 


x", The re-building of the New England 
Telephone and Telegraph Company’s line 
from Fitchburg, Mass., to North Adams is 
completed with the exception of a stretch 
between Athol and Erving. 


x", The American Telephone and Tele- 
graph Company, so it is reported in Omaha, 
will build a line between that city and 
Chicago. The latter city will, it is said, be 
connected with St. Paul and Kansas City, 
also. 


»*, For some time there have been four 
of the wires of American Telegraph and 
Telephone Company runping into Water- 
bury, Conn., ona loop from Birmingbam. 
The capacity of the service has been increased 
by two more wires now, the laying of which 
a gang of 10 men under foreman Ford has 
just completed to the central office. These 
six wires are now all connected with the 
main line which runs from Boston to Wash- 
ington. 


»*, It is possible that there may bea meet- 
ing of Mexican telephone shareholders to 
listen to a statement of the condition of the 
company’s affairs in Mexico from Mr. John 
Crawford, of Reading, Pa., who was sent to 
Mexico last April under a contract with the 
Mexican Telephone Company as general 
manager, but whose contract has, it is said, 
been repudiated by the new board of direc- 
tors chosen soon after Mr. Crawford arrived 
in Mexico. The gentleman is now in the 
United States, and his observations in Mexico 
wouid undoubtedly interest shareholders of 
the telephone company. 


»*, Large gangs of men worked continu- 
ously day and night repairing the telephone 
exchange at New Llaven, Conn., recently 
damaged by fire. The New Haven Register 
shows its appreciation of the telephone by 
the following from its editorial columns: 
‘«The loss of the telephone for several days 
this week has impressed upon people the 
fact that the telephone has become one of 
the chief necessaries of life. However much 
we may feel disposed to find fault with the 
service and swear at the operator, we ac- 
knowledge at such times as these how great 
an institution is this of which we are now 
deprived. It has become so necessary to 
newspaper men and business men generally 
that its loss is like being deprived of one of 
the seven senses.” 


«*» In Cookeville, Jackson county, Tenn., 
there is some excitement over the persistent 
wanton destruction of the telephone line 
about half way between Bloomington and 
Gainesboro. First, according to report, cer- 
tain parties got to cutting the line, pretend- 
ing to be afraid of lightning. This was ar- 
ranged, however, by the man who was 
afraid moving it away from near his house 
through his orchard. Next, a road overseer 
and his hands, it is said, wantonly cut a 
number of trees on the line, ruining it for 
several miles. It isdown now, cut in several 
places in the woods, away from anybody’s 
house. A large quantity of the wire has 
been stolen, it taking about a half mile of 
wire to repair the line. 





Extension of the American Electrical 
Works— A New Factory in Montreal. 


One of the most striking proofs of the 
great demand for all kinds of electrical wire 
and conductors generally, as well as an in- 
stance of the success which a painstaking 
firm can achieve, is shown in the fact that 
the American Electrical Works, of Provi- 
dence, R. I., have been compelled to extend 
their facilities again and again in the past, 
and have once more added by locating an 
entirely new and independent offshoot in 
Canada. The E. F. Phillips Electrical 
Works, limited, was organized this month 
in Montreal with a capital of $60,000, and 
starts out with the following efficient corps : 
E. F. Phillips, of Providence, president ; 
E. A. Smith, of Providence, vice-president ; 
James Cooper, of Montreal, secretary and 
treasurer, and Frank 8. Mead, electrician 
and general manager. 

Mr. Mead has been assistant to Mr. Saw- 
yer, of the parent works, fur ten years past, 
and is thoroughly fitted for handling the 
reins. He has been in Montreal since last 
April, and has fitted up a new factory with 
machinery and tools sent from the Provi- 
dence works. The new factory is 100 feet 
by 45 feet, four stories high, brand new, 
and one of the best in Montreal. It is prac- 
tically the branching out into Canada of an 
old established works, and no experimental 
stage is to be gone through ; hence, right 
from the start, the new works should and 
will turn out just as good work as the parent 
works in Providence. The new concern has 
our best wisbes. 





~_>-+ 
The Telegraphophone. 

A little trouble has been experienced 
in the use of the telephone by frequently 
being unable to find the other man at his 
end of the wire, and often waiting a long 
time to catch him or to have ‘‘ Central” doit 
for you, repeatedly finding that he fails to 
reply. This difficulty has been partly over- 
come by a new instrument called the tele- 
graphophone, the inventor of which is Mr. 
M. Wheless, of Nashville, Tenn. He claims 
that his invention is an improvement on the 
graphopbone whereby the indentations on 
the cylinder of that instrument can be repro- 
duced on anotber cylinder, and that the 
vocal sounds represented by the indentations 
are made audible. The instrument works 
after this fashion: There are two metallic 
arms on the bar of the graphophone insulated 
from the bar and from each other. One 
of these arms carries a stylus on one side at 
the end, and on the opposite face a carbon 
contact. The other arm has a metallic 
point resting upon the carbon contact, and 
on the opposite face is a metallic point rest- 
ing against a piece of well-stretched gold- 
beater’s skin, to which diaphragm there is 
secured a pipe having an earpiece at the end. 
Also secured to the bar of the graphophone 
there is another piece of metal, carrying an 
annulus and a metal diaphragm, upon which 
is placed the usual mouthpiece. There is a 
closed primary circuit on each graphophone, 
regulated by a switch, the circuit when not 
in use being kept open. To use the instru- 
ment the graphophones are set in motion 
and the message is spoken through the 
mouthpiece against the diaphragm of the 
transmitter, the indentations being made on 
the sending cylinder by means of the stylus, 
and as they pass from this they come in 
contact with the second stylus, which takes 
up the vibrations and transmits them to the 
carbon point. The current passing over the 
line actuates the electro-magnet close to the 
metal diaphragm at the receiving station, 
and the result is the receiving cylinder is 
indented by its stylus reproducing the dis- 
turbances on the diaphragm, which are, of 
course, duplicates of those on the sending 
cylinder. The disturbance which these in- 
dentations cause to the diaphragm of gold- 
beater’s skin makes the sounds which will 
be heard should this attachment be adopted. 
Upon entering a room one can not only be 
made aware that he has been called upon by 
telephone, but by setting the little machine 
in motion he can find out exactly what was 
the object of the call, and should the other 
party not be there to receive his reply, the 
message can be sent and recorded to await 
his return. 








The St. Louis Exposition. 

The St. Louis @Glsbe-Democrat has the fo!- 
lowing account of the electrical displays at 
the Exposition in that city: ‘‘Those who 
have not yet attended the Exposition can 
form no idea whatever of the wonderful 
ways to which electricity has been brought 
under the control of man. All the varieties 
of forked, zigzag and sheet lightning have 
been harnessed, as it were, and made to daz- 
zie and sparkle in complete submission 
around the motors and powerful dynamos. 
There is no greater surprise in the electrical 
department than that found in the display of 
the Excelsior Electric Company, of New 
York, showing arc and incandescent lamps 
and motors. Mr. Randolph, of the Chicago 
office, has put in the exhibit, and, as is char- 
acteristic of all residents of that windy city, 
he is not in need of a single breath of air to 
assist him in tooting his own horn, loud and 
long. The booth is prettily decorated with 
pink trimmings, the ceiling being covered 
with white China silk. The remarkable 
way in which electricity is utilized is seen 
here by a single current from a 25-horse- 
power generator being made to run a 10 
horse-power motor, this in turn running a 
100 light incandescent motor, the same cur- 
rent then being transmitted to a one one-horse 
incandescent motor and one three-horse 
motor. From the same generator a current 
is procured which runs a seven horse-power 
motor, which, in turn, runs a five light are 
machine with 200 candle power. This is 
said to be the absolute fact, even after all the 
usual allowances for a Chicago story, and it 
is an admirable illustration of the transmis- 
sion and retransmission of electric power. 

** Another novel exhibition of the most 
common, practical every-day use to which 
electricity can be applied is at Dr. Burton’s 
display of electric heating apparatuses. Heat- 
ers are made for railway coaches, houses 
and all places where artificial heat is used. 
But the cooking apparatus attracts the most 
attention. The scientific explanation is very 
simple. Small iron pans are placed over a 
network of electric wires, which, by being 
covered with fire clay, willstand any current 
without infusion or the slignest evidence of 
melting. The electric current is, therefore, 
turned on so strong that any degree of heat 
desired is obtainable. By a simple contri- 
vance the current can be lessened or strength- 
ened, and the heat consequently regulated. 
Coffee is made to the most delicious flaver 
of the Mocha or Java brand, and dispensed 
without charge to spectators. 

‘The electrical piano in the Bollman 
Bros.’ display on the main floor is an object of 
wonder and admiration. The current of 
electricity is furnished from below, and by 
the use of large sheets of perforated paper 
the piano is made to play the most exquisite 
pieces of the old masters without the aid of 
human hands. The current of electricity 
can be thus furnished to any residence and 
attached to a piano of this make, and the 
residents of the neighborhood be relieved of 
the exasperating thumping and soul-harass- 
ing discords of some young lady who is a 
tyro with the keys. Good music can be en- 
joyed at the start. To the shades with 
Rosenthal Sherwood.” 

—— +¢-¢ —— 
The Electric City. 

Cleveland, says the Plain Dealer, has a 
reputation throughout the country of being 
the electric city of the West. Manufacturing 
and electrical magazines refer to it in that 
light. Since the equipment of the East 
Cleveland road with 16 motor cars nine 
months ago there have been ordered 60 more 
of increased motor power. The Brooklyn 
line is also adding to its stock of motors as 
fast as possible and by the end of this month 
expects tohave42. The Broadway line will 
in two months have from 10 to 20, which 
makes a total of about 122 motors in the 
city. Cleveland in street railway matters is 
very energetic and leads all other cities. 
The objections once raised to rapid transit 
have been combated. 

eee il 
*. Manager W. H. Fairchild, of the 


* % - 
Manchester, N. H., telephone exchange, is 
taking active measures to prevent the ex- 


cessive use of the lines by non-subscribers. 





A New Company in Detroit. 

The Detroit Electric Light and Power 
Company has just been incorporated with a 
capital of $300,000, and will compete for 
the public lighting of the city. The stock- 
holders in the new company comprise the 
principal stockholders of the Commercia| 
Electric Company, of Detroit. William B. 
Moran is president of the new company ; 
Gilbert W. Lee, vice-president ; Joseph B. 
Moore, treasurer, and W. H. Fitzgerald, 
secretary. Mr. R. T. McDonald, president 
of the Fort Wayne Jenney Company, whose 
system will be used, is a large stockholder, 
individually and iu trust. 

a i ESE 
Electric Power in the South. 
(From the Manufacturers’ Record.) 

The South must have the best of every- 
thing that will lend to its economic indus- 
trial development, and there’is no one thing 
that can lend more to this economic devel- 
opment than electricity. This marvelous 
force is the most mobile, convenient and 
economical agency for the distribution of 
energy in the industrial world. It has all 
the virtues of both steam and water, with- 
out the accompanying bulkiness, smoke, 
dust or noise, and there is nothing in it to 
explode or give away. It can be used on the 
spot where it is generated, or it can be trans- 
ported 20 miles or more. Most important 
of all toa busy community, with its numer- 
ous small industries, it costs much less than 
an equal capacity of steam. An important 
factor in this economy is that electricity, un- 
like steam, can be used over and over, so to 
speak, the same as water can in a mountain 
stream. We have in mind a certain electric 
station, with a two-mile circuit. The capa- 
city of the plant is 500 horse-power. The 
loss of power in the conductors, generators 
and motors is about 30 per cent., yet the cus- 
tomers on the circuit use 700 horse-power. 

The two important uses for electricity in 
the development of the South are in mining 
and in supplying power for many small in- 
dustries, as in the case of the two mile circuit 
just mentioned. Few people are aware of 
the great advantage of electricity over steam 
or compressed air in mining, and as mining 
is one of the coming great industries of the 
South, it is necessary that we should under- 
stand all about these practical uses of elec- 
tricity. 

Electricity is used for hauling, hoistirg, 
drilling, pumping, ventilating and many 
other kinds of work. And oftentimes it can 
be generated by unused water-power at hand 
or near by, instead of by steam powcr. In 
hauling minerals electricity has proved much 
more convenient than horses, mules or steam. 
Careful estimates place the cost of electric 
power from 20 to 40 per cent. less than mule 
power, and at the same time it is more speedy 
and safe. Electric hoists are most easily 
handled, and do away with the great length 
of cables often so necessary. For drilling 
purposes electricity is claimed to have ad- 
vantage over compressed air. All that is 
necessary is to move the wire and the motor, 
and there is no introduction of dampness and 
no constant repairing of parts. In pumping 
out mines by steam it is necessary either 


‘to carry steam long distances in pipes to the 


pumps on the several levels, or to rely upon 
the working beam method. In either case, 
the advantages are greatly in favor of elec- 
tric pumps, which can be placed in any po- 
sition or location by simply extending the 
wire. Ventilation is simplified over the 
usually adopted methods by having numer- 
ous fans and blowers run by electric power. 
This power, too, can be used in all above- 
ground processes, such as operating railways, 
running stamp mills, machine shops, etc. 
And the power necessary in all these various 
operations can be generated from one central 
station, instead of being cut up into several, 


as is commonly the case now. There need 
be no expensive plants of powerful engines, 
with their costly ye of shafting, pulleys, 
beltings, long lines uf steam piping, com- 
pressed air tubing, etc. 

A practical person will see at a glance 
from these statements that electricity is the 
coming power in mining operations, both on 
account. of-its great adaptability for all pur- 
poses, and on.account of its cheapness over 
all other kinds of, power. 
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Electro-Magnetic Separation of Gold. 

If gold were a magnetic metal, the work 
of the miner would be much facilitated, as 
by means of electro-magnetic appliances 
the precious metal could be readily separated 
from the gangue without the use of mercury. 
But it does not follow that electricity is 
powerless to assist the gold miner simply be- 
cause gold is not magnetic. The resources 
of the electrician are manifold. He is the 
modern thaumaturgist ; and there are few 
physical problems for which he cannot find 
a sulution somewhere within the realm of the 
subtle force that is at his disposal. 

The accompanying illustrations represent 
an apparatus by means of which gold may 
virtually be rendered magnetic, and thus 
capable of extraction by electro-magnetic 
Fig. 1 is a front elevation, Fig. 2a 





dev ices, 
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The working of the apparatus is as follows : 

The gold-containing mineral finely pulver- 
ized is placed in the vessel G, which is then 
nearly filled with an aqueous solution of fer- 
rous sulphate and ammonium chloride. An 
electrolytic bath is thus formed in which, when 
the electric connections with a battery or 
dynamo are duly made, the plates Z Z.con- 
stitute the anode and the vessel @ the 
cathode. The electro-magnet is then excited 
and the projecting portion of the base B is 
struck sharply with the hand. The vibra- 
tion causes the particles of metalic gold to 
sink to the bottom of the vessel, and im- 
mediately they come into contact with the 
same they become electro-plated with tron, 
and are then capable of being attracted by 
the magnet. When this process has con- 
tinued a sufficient length of time the bath is 
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S. H. Emmens’s ELEcTRO-MAGnetic SEPARATION OF GOLD. 


ide elevation, and Fig. 8 a plan. The ap- 
paratus consists of an electro-magnet A A 
fixed on a wooden base B, which is hinged 
to a beveled bed plate C and is supported in 
i horizontal position by a rubber cushion D. 
A wooden upright Z, also fixed to the base, 
arries a hinge F' connected to a rectangular 
copper vessel G, so placed that it rests on 
the poles of the magnet. A second wooden up- 
right H carries a projecting metallic arm J, 
which holds a metallic rod J, terminating ina 
clamp K, by means of which two bent sheet 
iron plates Z Z are supported within the 
vessel G. The terminals M WN enable ZL 
and G@ to be connected with the positive and 
negative poles respectively of a battery or 
dynamo, and the terminals O P in like man- 
ner serve for placing the electro-magnet in 


thrown out of circuit, and the base Bis tilted 
so as to pour out the whole of the contents 
of the bath except the iron-plated particles 
of gold which are retained by the action of 
themagnet. After this the magnet is thrown 
out of circuit and the vessel G is tilted so as 
to discharge the iron-plated particles into 
any suitable receptacle. The gold may then 
be cleaned by the addition of a little diluted 
hydrochloric acid which dissolves the iron 
plating. 

The apparatus here described was invented 
and constructed in 1886 by Dr. Stephen H. 
Emmens for the purpose of separating the 
gold, silver and platinum particles contained 
in the sweepings of jewelers’ establishments. 
For operating on a large scale, as in mining, 
Dr. Emmeas constructed two modified forms 





circuit. 


of the apparatus. In one of them the 














cathode of the bath consisted of the poles of 
the magnet which projected into the bath 
and were caused to revolve in opposite direc- 
tions, each on its own axis, while the anode 
was an iron plate held with its lower edge in 
the angle between the two horizontal poles. 
The iron-plated particles were carried over 
by the poles and fell into outer compart- 
ments away from the gangue. In the other 
of the modified forms the cathodes were 
bars of iron arranged as a gridiron on the 
surface of an inclined table and connected 
alternately with the two poles of a magnet. 
As the ore and electrolyte flowed over these 
rifles, the gold particles became plated with 
iron and remained adhering to the iron bars 
while the gangue passed away. 
—___e se — — 


..-. Spokane Falls, W. T., is about de- 
ciding on an electric fire alarm system. 






























































Fie. 2. 

.,-- Mr. Alfred C. Furshawe, superinten 1- 
ent Direct Cable Co., of London, has been in 
this city during the past week on important 
cable matters. Mr. Forshawe is well-known 
in the cable field on both sides of the water, 
and like Superintendent Brown, at this end 
of the line, is thoroughly equipped on such 
business. 


.... A telegram announces the death in 
Washington, D. C., of John W. Lane, a 
millionaire of Portland, Me. Mr. Lane was 
formally of the Portland firm of Tyler, Rice 
& Co., and was interested in the telegraph 
business with Thos. T. Eckert before the 
formation of the Western Union Telegraph 
Company. 


.... The announcement is made that the 
Postal Telegraph Company has opened its 
office at Columbia, 8. C., for business. The 
new line is composed of two No. 12 copper 
and two iron wires, gauge six and eight, and 
is built along the public roads through the 
country. The entire construction and equip- 
ment is excellent. Within the next 30 days 
the Postal offices at Augusta, Atlanta, Bir- 
mingham and other southern points will be 
opened, and it is confidently expected that 
by December 1 communication through to 
New Orleans will have been established. 
Meantime loops to all the principal smaller 
towns are being rapidly built. 


<> 
>_> 


Hastings, Neb.—The South Sioux City 
Electric Motor company has filed articles of 
incorporation with the Secretary of State. 
The capital stock is $200,000. 

















.... It is stated that Western Union has 
bought the Port Royal and Western Carolina 
Telegraph Company’s plant. 

. Mr. A. VY. Johnson, of Nashville, 
Tenn., has been transferred to the Western 
Union office at Sheffield, Ala. 


.... The Western Union stock books will 
remain closed until October 10th, to cover 
the annual meeting, October 9th. 


. Salt Lake City, Utah, has adopted the 
Gaynor system of firealarm apparatus which 
will be installed throughout the city. 


..+« The Northern Pacific Railway Com- 
pany is constructing a telegraph line from 
Carberry, Man., to Brandon. The work is 
being pushed. 


.... Preparations have been nearly com- 
pleted for the construction of a telegraph 
line from Pau Ting Foo, near Pekin, through 
Shansi to connect with the Russian tele- 
graph system. 


. Superintendent Miles, of Washing- 
ton, D. C., telegraph and telephone service, 
has made a report favoring the spread of the 
Gamewell patrol system, which is already 
largely used there. 


..-. George A. Mudgett, a Vermonter, 
now of New York city, is perfecting an 
electric signal for railway use. It is said to 
be as efficacious as the block system of the 
Pennsylvania railway, but is not nearly as 
costly. 


... Columbia (S. C.) business men and 
newspaper correspondents are congratulat- 
ing themselves on the increased telegraphic 
facilities obtained by the establishment of 
the lines of the Postal Telegraph Cable 
Company through the South. 


.... The Western Union Telegraph Com- 
pany prosecuted R. H. Nicol before the 
directors of the Merchants’ Exchange at St. 
Louis, on charges of furnishing Chicago 
quotations obtained on the floor of the Ex- 
change to the bucket-shops down stairs, and 
to Schroeder & Co. of Kansas City. The 


| charges were not proven, the directors said, 





in dismissing the case. 


.... It is intimated around Wall street 
that a good deal of progress has been quietly 
made lately toward getting Western Union 
Telegraph stock listed upon the London 
Stock Exchange. This has long been one of 
the pet ambitions of Mr. Gould and Russell 
Sage, and its accomplishment will mean 
much in a financial, or at least a speculative, 
way for the company’s stockholders. 


...» A despatch from Sioux City, Ia., 
says: ‘‘W. L. McMaster, a telegraph oper- 
ator, has been arrested here. He has been 
travelling all over the country, is well dressed 
and is a good talker. He called on the 
managers of the Western Union offices in 
each city representing himself to be the as- 
sistant manager of the company’s office at 
St. Louis. He secured loans in every in- 
stance, giving orders on the office in St. 
Louis and signing the assistant manager’s 
name to the orders. He has gathered up a 
large amount of ‘stuff.’ He is now in jail, 
and will be held awaiting developments.” 


..+» The Western Union Telegraph Com- 
pany, owing to a very heavy increase of 
business at Portland, Ore., have been com- 
pelled to seek quarters other than the ones 
they now occupy. The company has leased 
the entire upper and one-half of the ground 
floor of the new building which is about 
completed on First street, and expect to 
move in about October 1. An idea of the 
increase of business may be formed .when it 
is known that six ycars ago the Western 
Union’s force of operators consisted of nine 
men, while now it takes 26 experienced men 
to handle the busivess passing through the 
Portland office. ’ 
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ALTERNATING CURRENT MOTORS. 
(Continued from page 3.) 
synchronism. It has to go to the double 
speed or the quadruple, or else at the single 

speed ‘at which it is synchronous. 

Mr. Mailloux : I do not think that Lieut. 
Patten has made quite clear the reason that 
would tend to inhibit the racing tendency, or 
in other words the influence at work to 
maintain the speed constant when the load 
is increased or decreased—the exact action 
which takes place by which the torque is 
changed. 

Lieut. Patten : The action of this machine 
is not different from that of an ordinary 
alternating current motor where its maximum 
electro-motive force is exerted when it is in 
synchronism within a quarter period of that 
of the generator. If it is overloaded beyond 
that point it comes to a state of rest or short- 
circuits the armature—burns it up. 

Mr. Edward P. Thompson : The question 
has occurred to me—perhaps I could trace 
it out by means of the diagrams, but I will 
save that time by asking, what kind of a 
current would be produced in the outside 
circuit if the armature were rotated, and 
whether this new type of motor is alsoa 
dynamo, and what kind of current would be 
generated by it ? 

Lieut. Patten: I have never driven the 
machine backwards, but I discussed this 
question with Mr. Seely in the patent office, 
and it was first supposed by him that the 
machine was nota ‘‘dynamo and electric 
motor,” as I had termed it in the specifica- 
tion. But we finally came to the conclusion 
that it was. The chief objection is that a 
self-exciting dynamo must have a continuous 
current to excite its field, and must be an 
increasing current. The unfortunate thing 
about this machine is that it has not an in- 
creasing current. The question arises as to 
whether there would be a sufficient contin- 
uity of current in the machine with this 
shunt circuit to make ita dynamo. I have 
not driven it backwards, and the theoretical 
result can be arrived at as readily by my 
associate as by myself. I think it would be 
a dynamo ; one of small efficiency, however. 

Mr. Leonard : I should like to ask Lieut. 
Patten if he would kindly give us some de- 
scription of the performance and sizes of the 
machines that he has made thus far. 

Lieut. Patten: Those I have made are too 
small to give any data which would indicate 
any efficiency worth talking about. 

Mr. Leonard : What voltage did you work 
upon ? 

Lieut. Patten : One hundred. 

The Chairman: There are several points 
in this discussion which should be elucidated, 
and if any gentleman has questions to ask, 
or theories to ventilate, or ingenious motors 
of his own to dezcribe, I trust he will have 
no reluctance in doing so. There are several 
gentlemen here whom we all know to be 
interested in the subject. I do not think 
that they should make it requisite for me to 
call upon them. We would be very glad to 
hear from them and although some of them 
are here with us for the first time, I 

do not think they need have any hesitancy 
in letting us hear from them. 

Lieut. Patten: In the meantime I will 
draw the Mordey machine on the board and 
show the difference. (Fig. 8 was placed on the 
board.) The device for rectification is fixed on 
the spindle of the moving machine. The dotted 
line represents the spindle of the machine. 
It is the commutator of an ordinary armature 
which isshown here(C). This being the arm- 
ature circuit, we will trace it simply asa closed 
coil (A) from the upper point to the opposite 
point of the commutator, and thence to the 
field. On the same spindle with this arma- 
ture is placed another commutator, which is 
shown here in two parts. The upperand lower 
halves (C, C,) are separated by isolated seg- 
ments connected to a rheostat such as I have 
described this evening. It is shown this 
way, but in reality there are for each pair of 
segments a corresponding pair of isolating 
segments connected with the rheostat, so that 
after the brush passes one segment it connects 
with the rheostat, andsoon. At the bottom 
is the source of the alternating current. 

These terminals go to the two brushes, 
bearing on the rectifying commutator, which 





| 
is broken up into alternating segments, part | to zero in the magnetic field, and there is at 


of them connected and part isolated. The 
live segments are connected alternately to 
two rings, say, one-half to the segments of 


one ring, and the other half to the otber | 


ring. Bearing on these rings are two brushes 
used as intermediate connections. Evidently 
this machine requires a speed of rotation 
such that the alternating current coming in 
at these two terminals will be commutated ; 


the same time a period of zero current in the 
armature. You can have an iron field that 
will not give up its magnetism in the one 
hundred and thirty-third part of a second, 
and you can have one that will give it up in 
much less time, and you can have one that 


| will retain it one-fifteenth of a second. 


then a direct current will flow from the | 
brushes, bearing on the continuous rings, | 


and from these brushes we have a direct 
current through the armature and fieid in 
series, back to the outer ring and so return- 
ing to the source of the alternating current. 
Thisis spoken of by Leblanc as one solution 
of alternating current motors. It is not an 
alternating current motor in the strict sense 
of the word, because the alternating current 
is commutated before it is put into the ma- 
chine. It is open to the same objection, of 
course, that the alternating current is broken 
at the point where it passes zero value, and 
the same remark applies to the field. 

Mr. W. Forman Collins : When you break 


oO. i 


| light on this point. 


Mr. Reed: Would not your laminated 
field be an objection, that it would tend to 
have the magnetism actually become zero at 
each reversal ? 

Mr. Mailloux : I think we can throw some 
Ido not think that the 
magnetism would necessarily come to zero, 
simply because we are not dealing here with 
a simple magnetic circuit. If we were deal- 
ing with a simple magnetic cizcuit in which 
there is no reaction against the lines of force 
in collapsing then you would doubtless get a 
very quick collapse of the magnetism, and 
possibly absolute zero of magnetism in the in- 
terval between the two pulsations. You might, 


explain this by taking an ordinary magnetic | 


circuit--a ring for instance—with a magnet- 
izing coil, the ring consisting of very finely 
divided wire. Now, if there is no 
reaction (Foucault currents, etc.) 





against the flow of lines of force; 
if we assume the ring to be fully 
magnetized and the magnetism sud- 
denly released, and if we even 
9 eliminate the self-induction of the 
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the circuit there, the field will lose its mag- 


netism. Will not the armature act asa short 
circuit across the field ? 

Lieut. Patten : If the machine is in syn- 
chronism, the current at this point is near 
zero, and the short circuit is then of little 
consequence. 

Mr. Collins : It would induce very heavy 
sparking, would it not ? 

Lieut. Patten : It would if it were not for 
the isolating segments on which the brushes 
then bear, and which offer a path for the 
current and so prevent its rupture. 

Mr. Collins : Provided the field maintains 
some little magnetism. 

Lieut. Patten: Yes; if it gives it up en- 
tirely, of course the reactionary effect would 
produce sparking. 

Mr. Dugald C. Jackson : I should like to 
ask if all these schemes are not beating 
around the bush to get a continuous current 
motor, and if the size of the machine when 
put on practical circuits is not prohibitive, 
and that consequently we cannot with any 
of these schemes get an alternating current 
motor that will do the work on practical 
circuits economically. 

Lieut. Patten: If we accept the gentle 
man’s remarks as conclusive that would 
settle the matter. I shall have to refer you 
to future generations for your answer. 

Mr. Charles J. Reed: I would like to 
ask one more question in regard to the 
action of these waves. As the potential 
varies from maximum to zero, suppose you 
have the normal speed ; instead of being in 
reversal the potential simply rises and falls 
from maximum to zero. Now, as that 
occurs at a certain speed, will not the iron 
completely lose its magnetism each time as 
the potential falls to zero? I confess I am 
not posted on the rate of demagnetization of 
iron, but Iam informed that in an ordinary 
converter the iron will actually become de- 
magnetized something like 20,000 times a 
mivute. I would like to get some informa- 
tion on that. If that is so and you use a 
current having a less number of reversals 
than that, would not the magnetism actually 
become zero bet ween each of those successive 
impulses or waves? Instead of being a con- 
tinuous current would not the current actu- 
ally vary from a certain maximum to actual 
zero ? 

Lieut. Patten: I would suggest that you 
call upon others to answer these questions of 
general information. I would simply say in 
reply to that, that so far as my experience is 
concerned I have seen magnets that change 
their magnetism as slowly as 15 times a 
second and retain enough to act as small 
dynamos ; that is very slow as compared | 
with 133 reversals which are used in this | 
country, and down as low as 50 on the other | 


side. 








| lion. 


But there undoubtedly is an approach | fall unduly, and so that in starting the ma- 


magnetizing coil itself, then we will 

readily see that the magnetism will 
fall almost instantly. There are experiments 
which go to show that the fall of magnetism 
would take place in an inconceivably small 
space of time under such circumstances. 
But if we interpose in the path of the lines 
of force as they move, while rising or fall- 
ing, a closed circuit or some other form that 
would tend to produce reaction, then we get 
what we call ‘‘ Lenz effects,” and in that 
case we cannot get such a rapid rise and fall. 
Now, in this machine, the armature itself, 
the cord and conductors, are in the magnetic 
circuit ; they form a part of it. Conse- 
quently at the time the magnetism is falling 
or rising, there would have to be considered 
the reaction due to the conductors wound 
around the magnetic field itself, and also the 
conductors wound around the armature, and 
the currents induced in these conductors 
by either the rise or fall, would necessarily 
tend to retard both the magnetizing and the 
demagnetizing process, and I should think 
that it would be possible to so regulate the 
self-induction of the different portions of the 
circuit as to control that. I, at first, thought 
that the demagnetization would take place 
very rapidly. 


Tield 


Fig. 8. 


be a great fluctuation, but I do not think that | general description I have given, the 


necessarily the magnetism would fall to zero, | 
as further thought seems to indicate that al- 
though it would fall, yet it would probably 
come considerably short of absolute zero. 
There would be a certain amount of residual 
magnetism during the intervals between the 
current waves. 

Dr. Garratt: On the general principle 
that sometimes ‘‘ fools rush in where angels 
fear to tread,’ I would say that I confess 
that it does not seem to me that this question 
of the fall of magnetism of the field would be 
such a very serious one, although in this case 
lam speaking not at all from experience, 
never having wound a machine of that char- 
acter. But if I understood the gentleman 
correctly, the only reason why he lami- 
nates his field is to prevent undue heating at 
the starting of the machine. We have 
spoken of lamination as though it were a 
fixed thing. It may mean breaking up, the 
core into two or three pieces, or into a mil- 
I suppose that it would be simply 
necessary to so proportion the laminations of 
the field that its magnetization would not 








I still believe that there will | 





chine, the field magnets would not get un. 
duly heated. It seems to me that it could 
be got at empirically in the natural procesg 
of building these machines of various sizes, 
and that it cannot be got at by pure induc. 
tive reasoning; but the natural principle 
would be that it should be so proportioned 
that it would not be a practical difficulty 

Mr. E. T. Birdsall: I think one point has 
been overlooked, and that is the action of 
different sizes of the machine. Jn small 
machines, we know that in breaking the 
magnetic circuit, the magnet loses its power 
very quickly. In large machines of 20 or 
30 horse power it is known that magnets 
will not lose their magnetism for from iwo 
to three seconds, where the cores are very 
large and have a large amount of iron in 
them. In that case, we might arrive ata 
mean degree of lamination, which would 
not produce too much heating. We mivht 
arrive at a size which would be a mean size 
of machine, and which would give the best 
effect. It also struck me, in regard to the 
magnetism falling, that possibly, although | 
have not thought it out, it does not matier 
so much whether the magnetism does fa), 
because everything else is zero at the saine 
time the magnetism is zero. 

The Chairman: There is one gentlem:n 
with us this evening who has had consider- 
able experience in the manufacture of conver- 
ters and also in their use, who I think could 
enlighten ys on two or three of the points 
which have just been raised, incidentally 
and directly. I refer to Mr. Gutmann. | 
think he might favor us with one or two 
practical remarks on the subject. 

Mr. Ludwig Gutmann : I think the motor 
jusc described is a very ingenious one, but 
we cannot discuss the motor itself as it stands 
alone. We have of course to consider it in 
connection with the circuit, because we want 
to transmit power. Synchronous motors 
generally cannot be thoroughly successful, 
because they will not answer all purposes. 
The same speed is not required in all cases. 
This motor of course is a step forward, be- 
cause it can be so arranged as to permit the 
introduction of motors of different speeds ou 
the same circuit. Nevertheless the motor is 
of the constant speed type, while in practice 
a variable speed is often desirable. 1 see one 
serious objection to the motor, and that is 
that it has the high potential current in the 
motor armature itself, and in case of any 
trouble arising, the consumer who has to 
handle it, is immediately exposed to th 
danger of the medium or high-tension cur 
rent in the main wires. That is the most 
serious trouble that I find withit. Otherwise 
I believe it would answer many purposes, 
because I think the motor will do its work 
well. It appears the motor would not start 
from state of rest with any load on it and 
would need a loose pulley so as to get up 
to synchronism before the load could 
be thrown on. This of course would 
be a weakness, but not objectionable ; 
but the first mentioned objection 
I think is a serious one—as the 
machine requires a high potential. 
I do not think that this motor can 
be worked with low tension cur- 
rents, because, especially to produce 
three or four horse-power or more, 
the self-induction in those coils in 
connection with the mass of iron is 
great. If such a motor should be 
placed on an ordinary alternating 
current circuit used here now hav- 
ing about 1,000 to 1,500 volts, and 
there is any sliding connection and 
commutators to get loose, or brushes 
to wear out, we should always have 
to send practical and experienced 
men to the spot and they are ex- 
posed to the thousand volt currents, 
and on this ground I do not see that 
it would quite answer the purpose— 
I mean that it would not be a 
solution of the problem, but a de- 
cided step in that direction. 

Lieut. Patten: With reference 
to the point of high potential of 
the machine, of course in the 





source of alternating current is represented 
as any source of alternating current of high 
or low potential, and so no special reference 
is made to its use asa high potential machine, 
on the direct mains from the station. The 
source of alternating current is presumably 
one of suitable character to meet the con- 
ditions in which it is to be used. With 
reference to the further difficulty mentioned, 
accidents will happen with any kind 
of machine either direct or alternating, 
while the other forms of motor have some ad- 
vantages in having ring contacts and sliding 
brushes that require no attention. The dis- 
advantages that are introduced by bringing 
in the use of brushes are incident as well to 
the ordinary forms of motors with which we 
are familiar. We are not so tamiliar with 
the kind that have no commutators that we 
have got used to their ease and simplicity of 
working. The second set of brushes are not, 
as I said before, brushes in the ordinary 
sense, and do not require adjustment and 
care. Ifa high potential machine is used, 
of course the ordinary precautions will have 
to be taken. It is not quite within the prov- 
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ince of the alternating current motor to 
make the alternating current safe for every- 
body who uses it. 

Mr. Gutmann: I wish to point out that 
alternating current motors. have this draw- 
back, that the coils surroumding the iron 
core need a certain pressure to make any 
current flow through those coils—to get any 
power out of the motor we have to force the 
current through. Now to produce five or 
10 horse-power we need an exciting powcr, 
we need a certain number of ampere turos 
in the field. To have this certain number 
of ampere turns we must have a corsider- 
jy higher pressure than might be sup- 
posed. We must have an armature to per- 
form the work and to obtain the torque. 
Consequently I think it is impossible to 
I 
l 


a 
) 


lize a large amount of* power without 

ng medium or high tension currents for 
alternating current motors. Another point 
is that we have to consider that alternating 
current motors will not always be placed in 
the hands of scientists, but will have to be 
used by inexperienced men, consequently I 
think this is a weakness in the motor if we 
have loose or sliding connections in a high 

ential circuit. I should prefer to have a 

tor, for instance, like Prof. ‘Thomson’s, 

vhich the high tension current is fixed— 
rubbing contact—and I think Mr. Tesla 
shown us one way in which to construct 
otor without any commutator or brushes, 

i I believe there are many electricians 

d at work to get something similar with- 

a commutator, which is far preferable, 

we will have to wait some time before 
shall get that. Anyhow Thomson, for 
taace, has given us a motor in which the 

ld alone is in the high tension circuit. 

is is the main drawback that | find in this 

tor. If we had no rubbing cyvntact in 
se motors, it would be a great advantage. 
it stands, the armature is iu series, or is 
connection with the field, and conse- 
iently we have an increased self-induction 

i we need a greater power and greater 

ision for this class of motor than we 

uld if we had only to energize one of the 
vo parts, either the armature or the field 

ith the current, and that is the reason I 

id that there isa serious difficulty in in- 

ducing it into ordinary use. 

The Chairman : If there is any gentleman 

re who is not a member, but who wishes 

speak, we should be glad to hear from 

m. I noticed in the course of discussion 

it the criticism so far on this motor have 

ime from those, who are partial to the al- 
rnating current motor, and may be said to 
working in that field. But it seems to 
that there are one or two criticisms or 

)jections to be advanced from the continu- 

is current side of the house, and those ob- 

tions have been hinted at by one gentle- 

an on my left. With regard to the shape 
nd size and weight of the alternating cur- 
nt motor as compared with others, it seems 
) me that there are one or two material and 
ertinent points to be dealt with. Dr. 
Vheeler perhaps might touch on that. We 
hould also be very glad to hear from Mr. 
slake, 

Dr. Wheeler: You are very kind, but I 

ive not heard all of the paper and I am not 

repared to speak on it. 

The Chairman : Haven’t you read it ? 

Dr. Wheeler : I readit hastily. (Laughter.) 

The Chairman: There being no other 
peaker we should be glad to hear from 
ieut. Patten in reply and in conclusion, 
hough I think his replies have already been 

umerous and in most cases almost conclu- 
ive, 

Lieut. Patten : I think the alternating cur- 
ent motor might be left for the present. 

n general reply to all it might be said that 
s to making a rival to the direct current 
notor, no attempt is made in that direction. 
lhe object is not to make a machine which has 
less weight and more efficiency at the outset 
han one that has been improved by the 
iblest talent of the world for the last five or 
ix years. The question is radically whether 
r not we can make an alternating current 
notor at all. If we could, the question 
might be put, what are you going to do with 
our current 10 miles from here if you can- 
1ot get an alternating current motor? I 
think if the efficiency of such a maehine 
lrops to 60 per cent. it would ‘not be a vital 
juestion in the problem with reference to 
the great importance of the transmission of 
power to great distances. 

The Chairman: I am sure it has beena 
great pleasure to all of us this evening to 
learn from Lieut. Patten how great and 
how rapid has been the improvement in the 
direction of giving us a practical and useful 
ilternating current motor. 

I now have much pleasure in announcing 
that for our October meeting we shall have 
a paper by Mr. Thomas D. Lockwood, a 
member of our board of managers, who has 
reeently returned from a prolonged trip 
through Furope, and has made a great many 
observations on electrical development there, 
and who purposes to lay before us the pith 
of his notes on the subject. The paper will 
be read on October 8th. 

There being no further business before the 
house, a motion to adjourn is in order. 
Adjourned. 





Annual Meeting of the Street 
Railway Association. 


The Seventh Annual Meeting of the Street 
Railway Association, of the State of New 
York, was held at the Fifth Avenue Hotel, 
New York City, on Tuesday, September 17, 
1889. 

The meeting was opened by President 
Woodworth, with Secretary Richardson at 
his right. The following delegates were 
present: John W. McNamara, president, 
Albany Railway, Albany ; Wm. Richardson, 
president, Atlantic Avenue R. R. Co., Brook- 
lyn ; H. M. Thompson, secretary, Brooklyn 
City R. R. Co., Brooklyn; John N. Part- 
ridge, president, and J. L. Heins, superin- 
tendent, Brooklyn City and Newtown R. R. 
Co., Brooklyn; John Hodge, president, 
Lockport Street R. R. Co., Lockport ; M. I. 
Masson, secretary, Central Crosstown R. R. 
Co., New York; C. D. Wyman, vice-presi- 
dent,Central Park, N. & E. R. R. R. Co., New 
York ; Geo. Green, president, Forty-second 
Street and G. Stieet F. R. R. Co., New 
York; Edwin Bedell, secretary, Harlem 
Bridge, M. & F. Railway Co., New York ; 
George S. Hart, president, and Henry E. 
Doremus, treasurer, Second Avenue R. R. 
Co., New York; Lewis Lyon, president, 
Third Avenue R. R. Co., New York; Wm. 
J. Richardson, secretary, Atlantic Avenue 
R. R. Co., Brooklyn: Thos. H. McLean, 
secretary, Twenty-third Street R. R. Co., 
New York; C. C. Woodworth, secretary, 
and T. J. Brower, superintendent, Rochester 
City and Brighton R. R. Co., Rochester ; 
Michael Leary, superintendent, Utica and 
Mohawk R. R., Utica; E. T. Landon, 
auditor, Dry Dock, E. B. & B. R. R. Co., 
New York; Walter G. Howey, superinten- 
dent, Grand Street and N. R. R., Brooklyn ; 
Jobn 8S. Foster, president, and 8. M. Sisson, 
superintendent, Forty-second Street, M. & St. 
N. Avenue Railway Co., New York ; J. Cran- 
dall, superintendent, Broadway R. R., 
Brooklyn; D. B. Hasbrouck, secretary, 
Houston, West Street, and P. F. R. R. Co. 

The president, in his opening address, 
touching upon the subject of electricity, 
said: ‘‘Great progress has been made in 
utilizing electric power, and it may be said 
now that electricians have succeeded in giv- 
ing us a practical method, so far, at least, as 
the overhead system is concerned. We note 
the fact that the West End Railway Com- 
pany, operating all the lines but one in Boston, 
and running about 1,000 cars, has secured 
permission to use the overhead wire, and 
that they are making preparations to extend 
this system all over their lines. The success 
of this scheme will practically decide its use- 
fulness in large cities.” 

The report: of the executive committee, 
after touching upon the question of ‘‘ strikes,” 
contained the following : ‘‘ In the matter of 
legislation, the companies are especially to 
be congratulated on the fact that the deter- 
mination of the question of the substitution 
of improved motive power has been trans- 
ferred from the local authorities to the State 
Board of Railroad Commissioners. This 
board, having specially to do with the affairs 
of railroads, is the proper authority to have 
cognizance of this important subject. The 
question of motive power for street railways 
is, doubtless, receiving greater attention 
than any other single subject.” 

The treasurer’s report showed : 


Balance, September 18, 1888................ $354 55 

Receipts during the year........ ........-. R30 
$1,184 55 

Expenses during the year. ................ 815 49 


a ee > ee ere "$369 06 

Mr. John W. McNamara, president of the 
Albany Railway, had been appointed to pre- 
pare a report upon the subject of ‘‘ An 
Electric Street Railway Motor.” Mr. 
McNamara was present and apologized for 
not having prepared the report.: He said 
that if he had been permitted to choose 
his own subject it was quite likely he 
would have been able to submit a paper that 
might be entertaining, if not instructive. It 
would have embarrassed him, he added, to 
attempt to make a report on the subject of 
electricity, for the reason that for more than 
three years the company with which he was 





connected had been considering the proposi- 
tion of using some kind of an electric motor, 
and he had been busily engaged for the last 
two years in trying to find out which was 
best. It could be readily, seen, therefore, 
that it would be quite impossible for him*to 
submit a report upon the subject, there being 
such a diversity of opinion concerning such 
motors. One of the companies in the west- 
ern part of the State, after a thorough inves- 
tigation, and after its officers had travelled 
from Boston to San Francisco and from New 
Orleans to Montreal, had decided that the 
Sprague motor was the best in the market, 
and had equipped their road with it. An- 
other member of the Association, after like 
investigation, and perhaps travelling even a 
greater number of miles, had come to the 
conclusion that the Thomson-Houston motor 
was the best. The officers of another mem- 
ber had undertaken an equal amount of in- 
vestigation and travel, and had determined 
that still a third system was the best ; and so 
it went on until one was utterly ata loss to 
know which system it was best to adopt. He 
complained that in his investigation he had 
not been able to Jearn much about electric 
motors from the men who are using them ; 
that there seemed an indisposition to show 
them up. It was all right when they were 
on parade ; you could get on the cars and 
ride, but when they came to the power 
house or storage station, they would rather 
not have you look at them. On the other 
hand, companies operating by horses would 
let you ride on the cars, take you to the 
stables and car houses, and show you every- 
thing ; but not so with the happy possessor 
of an electric motor. As to getting into the 
machine shop, that was next to impossible. 





New Maenetic VANE AMMETER. 


They will show you how splendidly the 
motor works, but beyond that you cannot 
get any information. 

Mr. Hart, of the Second Avenue Railroad 
Company, inquired if the systems referred 
to were not all overhead. 

Mr. McNamara answered that they were. 

Mr. Woodworth, of the Rochester City 
und Brighton Railroad, said that his company 
had built a road five miles long, using the 
Thomson- Houston system. The system 
worked very nicely, and gave perfect satis- 
faction. After the first week there had not 
been a hitch. The road had been in opera- 
tion since July, 1889. 

Mr. McWhinnie said that the system in 
use on the Troy and Lansingburgh road was 
successful beyond all expectation ; that the 
movement of the cars was even, strong and 
steady. The Sprague system was in use. 

Mr. McNamara stated that his road was 
ready to adopt a system without delay ; that 
since leaving home he had received a tele- 
gram that the Common Council of Albany, 
which had hitherto refused to grant a fran- 
chise to the company to erect the necessary 
poles and other equipment, had at last, by a 
vote of 15 to 4, granted the desired privilege ; 
and this meant that in the near future the 
road would be operated by electricity. 

Mr. Thompson, of the Brooklyn City Rail- 
road, said that his company was prosecuting 
ee investigations in the electrical field, 
but bad not yet arrived at a conclusion a8 to 
which system they should adopt. 

Mr. Hodge, of the Lockport Street Rail- 
road Company, announced that they also 
were looking into the subject, and had de- 
termined to equip their road with electricity, 
but were at present unable to decide upon a 
system. 

After the transaction of other business, 
the delegates repaired to the dining hall for 
dinner. 

The next meeting of the Association will 
be held in Rochester in September, 1890. 





“ Magnetic Vane” Ammeters and 
Voltmeters. 

Ammeters and voltmeters which should 
be at once accurate, permanent in their in- 
dications, and cheap, have for a long time 
been diligently sought for by electricians. 
In presenting their new ‘‘ Magnetic Vane” 
instruments, Queen & Co., of Philadelphia, 
believe that they have fairly solved this 
problem and, while not claiming that they 
have secured absolute perfection, do claim 
that these instruments have as many desira- 
ble features as any others in the market. 

This instrument, a cut of which is shown, 
consists primarily of a coil of wire surround- 
ing two strips of very thin and very soft 
iron ; these strips being as long as the coil is 
deep and of a width equal to the radius of 
the space enclosed. One of these vanes is 
fixed while the other, to which is attached a 
long thin copper needle, is pivoted in the 
axis of the coils. When a current passes 
through the instrument these vanes are mag- 
netized in the same sense and repulsion takes 
place which is greater or less according to 
the strength of the current. This repulsive 
action is counteracted by the tension of a very 
light coiled spring of non-magnetic metal. 
By the use of a supplementary piece of soft 
iron, cutin a peculiar shape and wrapped 
about the interior circumference of the coil, 
a nearly proportional scale is secured. The 
iron which is used, being of the very softest 
kind and cut exceedingly thin, has very little 
residual magnetism and no appreciable errors 
due to this cause are apparent. The pointer 
and movable vane are very delicately piv- 
oted in caps of polished agate so that there is 
practically no friction. The instruments are 
exceedingly well adapted to station or marine 
plants, as they may be placed equally well 
in either a horizontal or vertical position or 
any intermediate angle ; they are also very 
dead beat and give their reading directly. 
Being entirely free from permanent magnets, 
they are but little affected by proximity to 
to dynamo machines. The are also exceed- 
ingly compact, being mounted in nicely fin- 
ished brass cases four or five inches in 
diameter and about two inches deep, the 
dimensions varying slightly with the capacity 
of the instrument. 

The instruments are wound either for 
ammeters or voltmeters ; the voltmeters made 
on this plan, it is claimed, can be wound to a 
much higher resistance than is ordinarily 
met with, a fact of the utmost importance to 
electricians, 

They are manufactured to cover a great 
variety of ranges and in different sizes ac- 
cording to the use to be made of them. The 
voltmeters ranging from 0 to 10 volts will be 
found especially valuable for storage battery 
work ; above two volts they are graduated 
in divisions of ,{, volts each. Several large 
wall sizes are also made for station use, 
—_- 

Electricity and Powder. 

The German technical journals have re- 
cently published some instructions as to the 
precautions which ought to be observed in 
powder mills to prevent explosions attributa- 
ble to electricity. Ina large powder mill 
in Germany an explosion lately occurred in 
the press-room. A workman engaged in 
pressing powder into cakes between sheets 
of ebonite, left his work during a thunder 
storm. When the storm was over he loosened 
the press, and on putting out his hand to 
remove the powder, a spark four inches long 
went through his body, igniting the powder 
and killing the man. The employment of 
insulating substances, such as gutta percha, 
ebonite, etc., is therefore considered as 
liable to lead to accidents. In one of the 
principle powder mills of Germany the 
sulphur crushing machines are all put to 
earth, and since this precaution has been 
taken there has been no trouble from the 
mysterious explosions which had previously 
proven so troublesome. 

————_ = e 





—— The Duquesne Electric Railway Con- 
struction Company, Duquesne, Pa., elected 
W. J. Hammond, president; J. V. Patton, 
vice-president ; W. J. Hammond, Jr., treas- 
urer; W. J. McElroy, secretary and general 
manager. 
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* * The trial trips on the Quincy electric 
road were very satisfactory. 

* * The Council Bluffs Motor Company 
has just ordered 12 new motor cars, 

* * The construction of an electric road 
between Indianapolis and Irvington is now 
assured, 

* * [tis stated that the Watervliet electric 
road will in a short time be extended to 
Cohoes, N. Y. 

* * The new electric system of the Water- 
vliet road, Troy, N. Y., has been tested with 
most satisfactory results. 

* * The Julien system will be installed at 
Syracuse, N. Y., so it is reported, on the 
People’s Street Railway. 

* * Information is at hand that the street 
railway of Augusta, Ga., is about to adopt 
electricity as a motive power. 

* * The electric railway company of Des 
Moines, Iowa, has adopted the Thomson- 
Houston system of lighting their cars. 

* * The Lowell and Dracut Street Rail- 
way Company, using the Bentley-Knight 
system, have received five new box-cars for 
their electric road. 

* * The Daft Electric Power Company 
are fitting a Sixth avenue, New York, sur- 
face car with a new style of motor at their 
works in New Jersey. 

* * It is proposed to string the overhead 
railway wires on Genessee street, in Utica, 
N. Y., from the houses and trees, doing 
away with poles entirely. 

* * The city of Canton, O., will soon be 
equipped with electric street cars, an or- 
dinance granting permission for running 
them being before the conncil for final read- 
ing and passage. 

* * Thousands of people from Troy, N. 
Y., Cohoes, Waterford and the vicinity, 
went to Lansingburgh on the opening day 
last week to ride over the new electric rail- 
road, and the cars were crowded all day. 
The cars were run at a high rate of speed, 
and all the trips were successfully made. 
The general opinion was one of satisfaction 
at the improved method of propulsion. 


* * Milwaukee, Wis., seems to have an 
electric railway fever. A line is to be built 
to Wauwatosa, and will probably be in op- 
eration in 90 days. This enterprise was de- 
termined upon at a recent meeting of the 
directors of the Milwaukee & Wauwatosa 
Motor Railway Company. The incorpo- 
rators of this new company are Rudolph 
Nunnemacher, Everett A. Smith, W. S. 
Johnson, A. B. Myers, James Petley, J. B. 
Dupre and T. H. Rumsey. The oflicers of 
the company are: T. H. Rumsey, president ; 
James Petley, vice-president ; A. B. Meyers, 
secretary, and Radolph Nunnemacher, treas- 
urer. The sum of $200,000 has been sub- 
scribed in stock, and this money will be col- 
lected immediately, and the work of building 
the road begun as soon as possible. 


* * The new power house at Eau Claire, 
Wis., in which is to be placed the immense 
dynamos that are to run the new electric 
railway, is about completed. The main 
building is 50 feet square and the wheel 
house 20 by 40 feet. The whole building 
rests on a foundation wall laid in cement 
and seven feet in thickness at the base, which 
rests on a solid rock foundation. The wheel 
pit is in a solid rock excavation and is 13 feet 
deep, its other dimensions being 18 by 20 
feet. In this pit will be set two ponderous 
turbine wheels of 500 horse-power each. 
Three solid stone piers seven feet square at 
the base are provided asa rest for the im- 
mense dynamos. Besides running the street 
car lines, some of the power will be utilized 
for lighting the city and the rest used for 
manufacturing purposes. 


** The North Attleboro’ Steam and 
Electric Company will supply current for 
the street railway until the generating plant 
is completed. 

* * The West Indianapolis, Ind., Elec- 
tric Railway Company has been granted a 
franchise for 20 years. Road must be in 
operation by Jan. 1, 1890. 

* * Portland is to have a new electric 
motor line. It is to be built by the Willa- 
mette Heights Railway Company, which com- 
pany has filed articles of incorporation. The 
capital stock is $100,000 

* * The city of New Orleans has taken a 
step which shows her people to be fully im- 
bued with enterprise, and determined to 
favor their citizens with the latest improve- 
ments in the field of science. The latest 


manifestations of this spirit is shown in the | 


partial consolidation of all the street railway 
lines in the city and suburbs, and the election 
of the presidents of the different lines as a 
board of trustees to build and run a system 
of electric railways over the entire territory. 
Contracts have already been entered into, 
and the work on the central power station is 
now in progress. The cars are to be pro- 
pelled by storage batteries. The work of 
construction is under the charge of Mr. 
Daniel Fox, formerly of this city, who has 
been connected with electric enterprises in 
New York and vicinity for several years. 


NEW TYPE OF 

* * An Indianapolis contemporary says: 
‘* Fight it who may, the day of the dominion 
of electricity is here. ‘As well try to dam 
up the current of the Nile with bulrushes’ as 
to interpose flickering gas and weary mules 
as barriers against the oncoming tide of elec- 
trical supremacy. In every city the electric 
current is being utilized for illumination and 
for driving machinery. Indianapolis is not 
to be behind in this, and it requires no hoary- 
headed prophet to foretell the day when her 
streets will all be light at night and her cars 
will run swiftly, noiselessly and without 
dust, because of the reign of electricity.” 

* * An effort is making to consolidate the 
two lines of street cars in Des Moines, Iowa, 
one operated by horses and one by electric 
power. The horse car line has been in oper 
ation 21 years, and its charter has nine years 
eyettorun. The electric plant was put in 


operation last December, and its success has | 


been such that the old line is practically 
valueless, and is running behind rapidly. 
Two years ago it was sold to a syndicate 
composed chiefly of the nephews of Senator 


Sherman, of Ohio, for $225,000. The elec- | 


tric plant is valued at $350,000, although a 
year ago it could have been bought for 
$60,000. The gentlemen interested in the 
deal have an option on both lines, which 





expires September 12th, at an aggregate price 
of $600,000. 





| * * The Electric Traction and Manufac- 
| turing Company of New Orleans is prepar- 
ing to manufacture electrical apparatus on a 
| large scale under the Gibson patents. Sixty 
| electric cars will soon be in operation on the 
Cresent City line of street railway. 
* * The application of the Troy and Lans- 
ingburgh Railroad Company to make the 
| change from horse to electric motor power 
|on that part of its road in the village of 
| Waterford has been granted by the State 
| board of railroad commissioners 


| ** Among the cities which are now 
| adopting electricity as a motive power on 
their roads is Buffalo, N. Y. The Buffalo 
| Street Railway Company, about two months 
| ago, made a contract with the Sprague 
| Electric Railway and Motor Company, of 
New York, for the equipment of four elec- 
tric cars. This equipment was intended 
only to try the electric system, and if the 
trial should be successful, it was contem- 
plated that an equipment of a very large 
number of cars would be operated upon this 
| road. The cars have been in operation about 
| four weeks and carry large numbers of pas- 
sengers. Upon a recent Sunday, the four 
cars and four trial cars carried 24,600 pas- 
sengers without the loss of a single trip. 
| This is a good record, considering the small 
number of cars operated and the grades 
upon the line. 


BAXTER Moror. 


* * The right to erect street railway poles 
for overhead wires has been granted the 
Albany, N. Y., Street Railway Company. 

* * The Stillwater, Minn., electric road is 
now in full operation using the Sprague 
system, with entire success, so Supt. Ober 
says. 

* * Up to this time, many of the electrical 
manufacturers have confined themselves to 
small motors, and, although all have ac- 
knowledged that the transmission of power 
on a large scale is feasible and practicable, 
yet so far, it has been found commercially 
more desirable to keep down the size of 
motors to something like 25 horse power or 
less. We understand the Sprague Electric 
Railway and Motor Company have received 
orders recently for a larger motor which has 
had the result of calling forth their present 
new 75 horse power motor. This machine 
is not dissimilar in appearance to the ordin- 
ary Sprague electric motor of smaller sizes ; 
the first one of these motors manufactured 
was for the Kearney Paper Company, of 
Kearney, Neb., where about 120 horse 
| power of electric motors, built by the 
Sprague Company, will be used for oper- 
ating the entire mill. The current for driv- 
| ing these motors is generated by water 
| several miles away. The efficiency of this 

machine is high, while at the same time the 
| speed is kept quite low, the motor making 
only about 500 revolutions a minute while 
operating under full load. 








The New Baxter Motor. 


From an inspection of the cut we present 
herewith, it will at once be seen that there 
is no resemblance whatever between the new 
and the old Baxter motor. In the new 
machine a radical departure has been made 
from the principles of construction ordin- 
arily adopted in electric machines. This 
change has been brought about by a Series of 
theoretical investigation, which have pointed 
out the fact that a very great reduction can 
be made in the weight as well as in the 
velocity of a machine by following certain 
principles in its construction. 

As will be noticed, the field is composed 
of eight coils, which are wound so as to give 
to the magnetic lines of force a particular 
direction. By a certain method of winding 
the armature and of commutation, the 
electro-motive forces set up in the armature 
conductors by the inductive action of tle 
field coils are added to each other in such a 
manner as to develop the required difference 
of potential at a very low velocity. Asa 
consequence of this disposition of the field 
and the method of commutation, all the 
brushes are located on one side of the com- 
mutator, being placed on top as shown in 
the cut. 

The governor is located within the com- 
mutator, and its motion is transmitted to one 
of the brushes by a cross shaft and levers, xs 
shown. Owing to the arrangement of the 
circuits inthe machine and the method of 
commutation, the movement of the brush 
by the action of the governor affects the 
counter electro-motive force of the armature,” 
and in this way regulates the velocity of the 
machine. A very slight movement of the 
brush is sufficient to render the counter 
electro-motive force to zero, therefore a very 
much closer regulation can be obtained than 
by the method of regulation used in the old 
Baxter motor. 

The governor is so proportioned as to giv« 
to the brush the motion necessary to reduce 
the counter electro-motive force from the 
maximum to zero by a variation in speed of 
two per cent. If the speed varies more than 
this the counter electro-motive force is not 
only reduced to zero, but is reversed and 
therefore tends to hold back the armature. 
‘his feature makes racing impossible, because 
as soon as the speed runs two per cent. above 
the the normal velocity the armature will 
begin to resist rotation, and if the increase 
in speed is as much as four per cent. the 
force with which the armature will resist 
rotation will be as great as the total force of 
the motor when giving the maximum out 
put. 

The property of this motor in virtue of 
which it can reverse the ring of the armature 
electro-motive force by a slight acceleration 
in speed is of great importance in motors 
used to run spur-geared elevator machines. 
Motors regulated by cutting out the field 
cannot be used for this purpose unless spec 
cially wound, so as to resist rotation when the 
elevator platform descends. Mr. Baxter 
patented a method of winding to adapt the 
old motor to this class of work, but the regu- 
lar standard machine of the old Baxter type, 
although wound in this way to a certain 
extent, will not set up a rotative moment in 
opposition to the direction of rotation sufti- 
iently great to check the speed of descent. 
as the negative torque is intended only to 
produce more perfect regulation and to pre- 
vent racing when the load is suddenly 
thrown off and therefore is only enough for 
this purpose. 

To understand the necessity of making a 
motor hold back with a force nearly as great 
as its maximum capacity in order that it 
may be adapted to operate spur-geared eleva- 
tor machines, it must be borne in mind that 
when an elevator of this type descends with 
a full load it will fall about as fast as a body 
will drop through the air, unless its motion 
is resisted in some way. To keep the veloc- 
ity of descent down to about the same ratio 
as the ascending velocity, it is necessary to 
interpose some kind of resistance. This re- 
sistance must be supplied by the motor itself 
and must be about two-thirds as much as 
would be required to raise the same load, as 
not more than one-third will be balanced by 
the friction of the elevator mechanism, The 
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new Baxter motor as shown above will fur- 
nish this mechanical resistance with a rise in 
velocity of less than four per cent. above the 
pormal speed. 

It is evident that it isa very great advan- 
tage to have a motor of such a character that 
it is adapted perfectly to all the various con- 
ditions of running to which it may be sub- 
jected, that it may be used to run any kind 
of machinery without modifications of any 
kind. 

The governor in this motor is so con- 
structed that the space it takes up when 
cos pared to the force it develops, is very 
small. It is on this account that it can be 
made small enough to be located within the 
commutator. 

lhis arrangement not only makes the 
machine more compact, but removes the 
danger that must necessarily exist of acci- 
dentally injuring the governor or its con- 
nection when they are placed in an exposed 
position. All the moving parts of the gov- 
erning mechanism, with the exception of 
the weights, are very tight, and their move- 
ment very short. It is on this account that 
such close regulation is possible. The force 
necessary to move the regulating brush and 
the connections between it and the governor 
is less than five per cent. of the total force 

the governor; therefore, any variation 
that could possibly be brought. about in the 
frictional resistance of the moving parts 
could not have any noticeable effect in regu- 
lution, as 95 per cent. of the governing force 
esisted by the tension of springs which is 
for all practicable purpose constant. Hence 
the resistance to the governor is at all times 
ictically constant and therefore the action 

i. given speed always the same. 

lhe extreme simplicity of the method of 
regulation, as well as the mechanical per- 
fection of the governing mechanism, are not 
the only points of novelty in this new motor. 
lhe resistance in velocity at once removes 
most of the difficulties that users of electric 
machines have to contend with. Heating of 
the journals is almost entirely due to high 
speed, and sparking at the commutator, 
though not wholly due to this cause, can in 
most cases be entirely subdued by a reduced 
velocity. The running parts of a machine 
will last longer the slower they move. If 
the velocity is one-third, their life should be 
three times as long. The repairs ought to 

in the same proportion. There are now 

arly 2,000 Baxter motors of the old type in 

se, and the cost for repairs on the whole 
lot does not average two per cent. per year. 
\s the new motor runs at about one-third 
the speed the repairs should be less than one 
per Cent. per year. 

The new motor is lighter and smaller than 

the old one, notwithstanding that it runs at 
uch a low velocity. A two horse-power 
notor of the new type will weigh about 190 
pounds, will run at 800 revolutions per 
ninute, and is 16 inches high, 14 inches 
vide and 17 inches long. The 10 horse- 
power motor weighs less than 800 pounds, 
uns at 600 revolutions, is 22 inches wide, 
26 inches high and 25 inches long. 

The velocity of the various sizes of these 
motors will range between 500 and 900 revo- 
lutions per minute, and the mechanical out- 
put from one horse-power for every 120 
pounds of machine in the smallest size to 
me horse-power for over 40 pounds of ma- 
chine in the largest ones. The efficiency is 
ilso higher, a commercial efficiency of 90 
per cent. being obtained in motors as small 
is two horse-power, and in the larger sizes a 
result even better than this attained. 
02o— 

-—— The new plant of the Morristown, N. 
J., Electric Light Company will be in work- 
ing order by October 1st. The machinery, 
including boilers, is now in the building, and 
will be set up this week. The stack, 60 feet 
in height, will be completed in a few days, 
and the building is completed, with the ex- 
ception of a few minor details. A contract 
has been made with the town for 110 twenty- 
five candle-power lamps, to burn every night 
and all night, except when there is an un- 
clouded moon. The entire cost of the plant 
will be about $25,000. About 500 lamps 





have been subscribed for, in addition to the 
street lighting. 





Quick Work at an Electric Light 
Station. 

The cylinder head of the new Corliss ep- 
gine at the United Electric Light Company’s 
plant in Springfield, Mass., blew out about 
10.05 o’clock Friday night and went through 
a window knocking out some of the brick 
work. All the electric lights went out, but 
were put in working condition in seven 
minutes. It will require a week’s time to 
repair the engine. The other two engines 
were started up and will be used during the 
disablement of the other engine. The com- 
pany is entitled to great c.edit for the re- 
markably quick work in getting the lights 
in operation. 

_- 

—— A Vermont electric company have 
just put into the Amoskeag mill at Man- 
chester, N. H., an incandescent plant of 300 
lights. They have also secured the contract 
for furnishing a woolen mill in Lewiston, 
Me., with a plant of 600 lights. 





The Edison Electric Light Company 
iast week presented to the Hackensack 
(N. J.) commission a satisfactory bond for 
the fulfilment of their contract to light the 
streets of that town with electricity, and it 
is understood that the work of putting in 
the plant and erecting the poles will begin 
at once. The gas company consents to con- 
tinue lighting the street lamps until the new 
lights are ready. 





The Westinghouse Electric Company 
has obtained s’x contracts for the machinery 
of as many incandescent light plants. The 
total number of lights amounts to 3,750 
lamps, and they will be divided among the 
following places: McMinnville, Ore., 500; 
Keokuk, Ia., 750; Vandalia, Ill., 750; 
Albany, Ore., 500 ; Victoria, Tex., 500, and 
Lincoln, Ill., 750. All of these plants will 
be fitted up with the alternating current 
system. 

—— Mr. L. H. Rogers, the Boston agent 
of the Brush Electric Light Company of 
Cleveland, Ohio., has been in Dexter, Me., 
and closed a contract vith the Dexter Elec- 
tric Light Company to furnish a long dis- 
tance dynamo of the Brush pattern which 
will be putin at Libby’s mills. Thisinvolves 
the purchase of the water power there 
by the company. The necessary arrange- 
ments to put it in speedy operation will be 
made. A Leffel wheel will be put in for 
power. 





—— The Greenville Water and Electric 
Light Company, of Greenville, Tex., a cor- 
poration composed of 8. W. Fordyce, R. C. 
Kerens, Thomas Howard, John W. Harri- 
son and F. B. Nichols, of St. Louis, and J. 
M. Cook, E. B. Perkins, Thomas King and 
J. D. Lasater, of Greenville, elected the fol- 
lowing officers and directors on the 5th inst. : 
J. M. Cook, president ; E. B. Perkins, vice- 
president; F. B. Nichols, secretary and 
treasurer ; Thos. King and J. D. Lasater, 
directors. 


—— Gloversville, N. Y., has made a con- 
tract with the new electric light company 
for 70 street lights, of 1,200 candle power, 
at $60 per light a year, the contract to com- 
mence November 30, 1889. This company 
is negotiating for power at Peck’s pond. 
The Johnstown Company, its rival, through 
its superintendent, purchased land bordering 
on the pond, with a view of circumventing 
the new company, and vow claim the dam 
must be lowered, thus decreasing the water 
power and forcing the new company to use 
steam power. 


-— In the act making appropriations for 
the expenses of the government of the Dis- 
trict of Columbia for the fiscal year ending 
June 30, 1890, there is a proviso directing 
the commissioners to investigate and report 
to Congress at its first session what deduc- 
tion may be made for gas and electric light- 
ing, both for annual and for five year con- 
tracts. The commissioners, in letters to the 
gas and electric light companies in the city, 
request a full expression of their views as to 
whether the present price of gas lighting 
and electric lighting in the District can be 
properly reduced either for one or five-year 
contracts, 





—— The Brush electric light station at 
Rochester, N. Y., is being enlarged. 


—— The Manchester (N. H.) Electric 
Light Company is putting in a new 150 
horse-power boiler and a 500 horse-power 
compound condenser engine. The value of 
the plant is to be increased to the extent of 
nearly $20,000. 


—— The engine houses for the dynamo 
plants for the London district are already 
built at Deptford and cover 40,000 square 
feet. Preparations are going forward at 
Glasgow, Edinburgh, Leicester, Reading, 
and other towns, for extensive electric 
lighting. 

—— The board of directors of the South 
Omaha, Neb., Electric Light Works met 
recently and decided to add to their plant 
all that is necessary to meet the demands 
made for more light. The plant is now in 
good working order and giving general sat- 
isfaction. 





The Holley Electric Company of Or- 
leans, N. Y., has its plant nearly completed. 
The system used is made by the Western 
Electric Company of Chicago. The com- 
mercial service has been in successful oper- 
ation since August Ist and is giving complete 
satisfaction. 


— The Pond Engineering Company 
sold to the Fort Scott Electric Light and 
Power Company, of Fort Scott, Kan., a 125 
horse power Armington & Sims engine, a 
few days ago, making the third engine of 
this kind ‘that it has recently sold to the 
same company. 


——About 10 per cent. of all the new books 
received at the Boston Public Library dur- 
ing the month of August are on electrical 
subjects. Nearly one-half of this number 
are in the French language, among them be- 
ing an edition of Gisbert Kapp’s treatise on 
the ‘‘ Transmission of Energy.” 


——— The People’s Electric Motor and Light 
Company’s plant at St. Joseph, Mo., is 
nearly complete. Four large Babcock and 
Wilcox boilers are already in but the engines 
are not yet in place. An Edison plant will 
be used for power and a Westinghouse 
lighting plant will be installed. 


—— The Duluth (Minn.) Electric Com- 
pany is making preparations for largely in- 
creasing the size of its plant. The building 
of the company will be raised two stories, 
another engine and _ boiler will be put in, as 
well as new appliances. James McLane, of 
New York, has been engaged as superin- 
tendent. 


—— The electric light company, of Salem, 
Mass., is busily engaged in putting in incan- 
descent lights all over the city. A new rule 
just adopted has tendered to make the 
service more popular. The company now 
charges nothing for the labor of setting up 
the lights, but exacts payment for new 
lamps furnished after the first one is broken. 


— James C. Bayles has made applica- 
tion to the East Orange (N. J.) town- 
ship committee for a franchise to lay 
subways and electric conduits in the town 
ship. He proposes to organize a company 
of East Orange residents to supply the 
township with electric light and power. 
The subways are to be laid under the outer 
edge of the sidewalk. 


— The Rockville, Conn., Gas Light 
Company has placed a contract with the 
Thomsom-Houston Electric Company for a 
110 arc light plant, 74 of which will be for 
public lighting and the remainder for com- 
mercial purposes. The Wright Electrical 
Engireering Company will do all the line 
construction work which will include about 
500 poles and 21 miles of wire. 


—— L. J. Wing, of the Thomson-Houston 
Electric Light Company, has closed a con- 
tract with the Vermont Marble Co., to fur- 
nish the works of the company at Proctor, 
Vt., with a complete electric light plant. 
The contract calls for 58 are lights of 2,000 
candle-power each, 150 incandescent lights 
of 32 candle-power each, two dynamos for 
the arc lights, and one for the incandescents. 
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—— Savanah, Ga., is increasing its electric 
lighting plants. 


¢g 





—— The Andover, Mass® electric lighting 
system has met with pronounced success. 


—— An electric light plant is being put in 
at the new Post Office building in Minneapolis. 


—— The Brush plant at Bangor has 
proved entirely satisfactory and has been 
accepted by the city. 

—— The Allegheny, Pa., councils have 
awarded the city lighting contract to the 
Westinghouse Company. 


—— The Mather Company is enlarging 
the electric light plant for the American 
mills at Rockville, Conn. 


—— The Allegheny, Pa., council has 
finally decided on the Westinghouse system 
of lighting with the Star Lron Towers. 


—— The Schuyler plant at Alexandria, 
Va., is in running order and giving great 
satisfaction to the public and the company. 


—— The wires of the Thomson-Houston 
Company in Indianapolis are being put 
underground in specially constructed con- 
duits. 


—— Thé Jamestown, N. Y., City Council 
has finally decided to contract for lighting 
with the Jamestown Light and Power Com- 
pany. ; 


The Edison Company in Philadelphia 
has been fined $50 for violating a city ordi- 
nance relating to the laying of underground 
conduits. 





River Falls, Wis., is to have electric 
lights. The National Electric Manufac- 
turing Company, of Eau Claire, will put in 
the plant. 





—— After a somewhat heated controversy 
the East Albany, N. Y., Electric Company 
has been awarded the contract for lighting 
Greenbush. 


—— Dr. W. T. English in a recent essay 
takes the ground that electric lighting and 
electric street cars in cities improve the 
general health. 

— The Denver, Col., Consolidated 
Electric Light Company has offered to ex- 
tend its wires and system to the jail and 
hospital buildings. 


—— The Warren (R. I.) Electric Light 
Company has organized by the election of 
John Waterman, president, and B. M. Bos- 
worth secretary and treasurer. 


The Seattle (W. T.) Gas and Electric 
Light Company bas received by rail its new 
150 horse-power engine and boiler, and will 
soon add to its plant 100 new arc lights. 





—— Melvin R. Ludwig, formerly of the 
Edison Electric Light Company, at Law- 
rence, Mass., has been tendered the position 
of superintendent of the electric lighting sys- 
tem of Paterson, N. J. 


—— The city plant at St. Joseph, Mo., is 
slowly nearing completion. Power is fur- 
nished by two Williams high speed engines 
150 horse-power each. Eight large Excel- 
sior dynamos will furnish current for 300 
arc lights. 


—— The Milwaukee Sentinel recently an- 
nounced that the city of Oskosh would soon 
put in a municipal lighting plant, and elec- 
tric light agents have made Oskosh their 
Mecca since. The decision as to system has 
not yet been made. 


—— The Westboro, Mass., Electric Light 
and Power Company is to double the ca- 
pacity of its plant at once. An incandescent 


dynamo with capacity for 750 lights, a 120- 
horse-power boiler and a 100 horse-power 
engine will be added. 
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The Westinghouse Machine Co. | 


has given orders to the men that they will 
have to work off double turn in the future. 
This has become necessary on account of 


| problem in that city has been 


the enormous increase in the demand for | 


Westinghouse engines. The monthly sale 


amounts at present to 80 engines, but orders | 
have lately come in very rapidly, not only | 


asking fora larger number of engines but 
also for greater horse-power. 


to foreign countries, 


and Telephone Co. with a 100 horse-power 
Armington & Sims engine, being the fourth 


One-third of | 
the production of the eee: is shipped | 


Cincinnati Electric Railway. 

In the accompanying engraving we give a 
view of one of the Sprague electric cars on 
the Cincinnati Inclined Plane Street Railway. 
This railway runs from the center of Cincin- 
nati to the foot of an incline where the cars 
are hoisted on elevators to the top of the 


} 





| have to do with lessening the cost of light, 


bluff which surrounds Cincinnati, and there | 


run by means of electricity through the 
suburbs to the Zoological Gardens. This is 
the first electric line installed in Cincinnati, 
and shows how successful the street railway 
solved, and 
how a substitute for cable roads has been 
gained. 

The view given shows the car rounding 
the corner of Fifth and Walnut streets ; the 
post office being on the right and Fountain 
square on the left. 


| in the United States. 


| even should the transmission of light be 


affected ? Where would the light be obtained 
to transmit without necessitating the gener- 
ating by artificial means ? 

This question can be answered by the ask- 
ing of another, equally 9s natural, Js the earth 
dark everywhere at the same time? Is there 
not daylight in China when there is darkness 
Do you not suppose 


| that there would be enough light in the sun 


| 
| 


The style of poles used is shown hy a} 


single iron pole on the corner, and is 


a | 


| sample of the kind of poles used throughout | 
The Pond Engineering Co. will | 
furnish the Hutchinson, Kan., Water, Light | 


engine of that make which the company has | 


in their station. 
feature ; a clutch will be placed on the driv- 
ing wheel so arranged that, with the engine 
running steadily, the driving wheel can be 
run or not as desired. 








the Edison Illuminating Co., of Topeka, 
Kan., with Iresoc leather link belting, and 
the Metropolitan Railway Co., 
City, with a Tracy patent oil filter. The 
Pond Engineering Co. has been awarded 
the contract for the pumping engines, 
boilers, ete., for the Belleville, Kan., Water 
Works. 

The Eclipse Wind Engine Co., 
Beloit, Wis., are very busy, running night 
and day on orders from Puget Sound, 
Mexico, Massachusetts, Kansas and else- 
where. The Wm. Deering Co. (agricultural 
machinery works), Chicago, order a full 
outfit of friction pulleys, shafting, etc. The 
Holyoke Machine Company order a large 
number of pulleys and couplings to equip 
electric plants in Worcester and Lee, Mass. 
Among the pulleys now on the floor is 
one with a six-armed clutch on each side— 
something new—and one ten feet in diam- 
eter, with a 42-inch face, 
7,000 Ibs. The demand for machinery is so 


great that the company is now for the fourth 
time within two years enlarging its works 
and adding new machinery. The growing | 
popularity of rope transmission of power 
brings many orders for friction split rope 
sheaves. 


of Kansas | 


weighing over | 


It will have a special new | 


They will also furnish | stretch of 550 feet where 





the line. 
inches at the top, and are very much lighter 
and neater looking than the ordinary electric 
railway pole. 
streets are bordered with trees, so that the 
poles are completely covered and cannot be 
seen. 

On Fifth street, just to the right of the 
poles shown in the engraving, there is a 
only three span 


CINCINNATI ELEcTRIC RAILWAY. 


used, although the street is 200 
feet wide. This could only be possible with 
the light silicon bronze trolley wire of the 
Sprague system by means of which only a 
small portion of current is required to be 
carried from the center of the street, while 
the greater portion is carried on main con- 
ducting wires on the side of the street. The 
equipment of this road includes 20 cars. 


wires are 
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The Entire Globe to be Lighted. 
To THE EpIToR oF ELECTRICAL REVIEW: 
At the present day the production of arti- 
ficial light, that is, light other than that pro- 
duced by the planetary system, must be con- 


fined to the employment of gas, electricity or | 
oil, the consumption of which forms a large | 


item of expense in the existence of man- 
kind. 

There is now undergoing the process of 
perfection an instrument which is called the 
far-sight machine, by the use of which we 
may at no distant day be enabled to see the 
faces as well as to hear the voices of our dis- 
tant social or business friends. 

This will be accomplished by the perfec- 
tion of an idea that light waves may be 
carried and reproduced as well as those of 
sound. But, it will be said, what may this 








These iron poles are only four | 


In the residential district the | 


| 


to illuminate the entire earth at one moment, 
could it only be spread or conducted by 
some means to those parts of the globe that it 
is needed ? 

Surely not in this century, and perhaps 
not in the next, but some time may not the 
great sun illumine both the day and the 
night of every country ? It certainly seems 
within the bounds of possibility. H.W.D. 

Bridgeport, Conn., August 31, 1889. 
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Test of an Automatic System. 

The trial of the new automatic block rail- 
road signal took place on the Pittsburgh and 
Western Railroad, last week. 

The first trial made was that of a train 
moving on a single track, and protecting 


| itself in front and rear by means of the dan- 





ger signals. As the brush, connected with 
batteries, touched the conductor of the signal 
apparatus, danger signs were instantly shown 


i= 


Pa 


waneee? 


in the front and in the rear of the train. 
One of the advantages claimed for this auto- 
matic signal is that if anything occurs to the 
batteries, throwing them out of order, the 
signals instantly show danger, and the en- 
gineer is at once warned either of the ap- 
proach of a train in a certain block or of 
great reason for caution in his movements. 
Experiments were also made illustrating the 
manner in which a train on a single track 


| could protect itself in front and in rear, and 


how a train on a double track could protect 
itself inthe rear. 

Another test, however, was one where the 
approach of two trains on the same track was 
shown, and their simultaneous protection in 
both front and rear. As the two trains 
rapidly neared each other, the danger signal 
all at once flashed up in front of them, and 
they were quickly brought to a standstill, 
thus preventing a collision. Then as one or 
the other train would move away the signal 
would give notice to the other to come on, 
and they would thus be worked in the 
neighborhood of each other with perfect 
freedom. 

The inventors are Messrs. T. D. Williams 
and J. S. Lacock, of the Western Union 
Telegraph Company. 


























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING SEPp?. 
17, 1889. 

411,016 Manufacture of carbon filaments ; Thos. 
A. Edison, Menlo Park, N.J., assignor to the Edison 
Electric Light Company, N. Y. 

411,017 Carbonizing-flask ; Thos. A. Edison, Menlo 
Park, N. J. 

411 ‘018 Manufacture of incandescent electric 
lamps; Thos. A. Edison, Llewellyn Park, N. J. 


411,019 Manufacture of a ay eg electric 
wor Thos. A. Edison, Liewellyn Park, 
11,020 Manufacture of carbon Pte sh Thos. 


A. “Rdison, Llewellyn Park, N.-J. 

411,030 ‘Combined electric a ad and blowe: 
Chas. J. Hirlimann. Fort Lee, N. 

411,042 Electric meter; Harold Ww. Kolle, Lon 
don, County of Surrey, England. 

411,058 Mechanical ' telephone; Cass M. Radford, 
Concord, N. H., assignor to himself, Frank |.. 
Blood, Groton, and Freeman Emmons, Wakefiel:, 
Mass. 

411,088 Arc lamp; Frederick R. Boardman, Lon- 
don, County of Surrey, England, assignor of one 
half to Bemat Carl Wilhelm Petersen and Mais 
Peter Hardt, same place. 

411,093 Instrument for connecting line-wires ; 
William H. Coughlin, Worcester, Mass., assignor of 
one-half to Herbert H. Fairbanks, same place. 

411,107 Lamp shade holder; Chas. G. Perkins, 
Har tford, Conn. 

411,124 Receptacle for secondary batteries; Fre: 
W. Huestis, Newton, Mass. 

411,133 Electric polarized annunciator; Chas. |} 
Scribner, Chicago, Ills., assignor to the Western 
Electric Company, same place. 

411,138 a clock system; Chas. H. Carter 
Brooklyn, N z. 

411,137 Metallic circuit; Henry F. Campbell 
= assignor to Albert C. Pond, trustee, Bosto: 


fil, 150 Electro-motor; Mary A. Kissell. Chicag: 
Ills., executrix of Abraham S. Kissell, deceased. 

41i, 198 Telegraph key; Alfred E. Johnson, Car 
son City, Nev., assignor of one-half to Moses M 
Cohn, same place. 

1,204 Pole for supporting electric conductors 

Sidney H. Short. Columbus, Ohio. 

411,230 Electrical high and low water alarm ; 
Daniel H. Steeper, Norristown, Pa 


411,287 Electric are lamp; Frank E. Kinsman, 
New York, N. Y. 
411,301 System of electric generation and dis 


tribution for railway cars; Klias EF. Ries, Baltimore 
Md., assignor to Ries & Henderson, same place. 

wills 311 Thermostatic fuel controller; Edmund R 

Ware, Worcester, Mass., assignor to the War 
pt Heat Generator and Regulator Co. 

411,313 Overhead frog for electric railways; 
Merle J Wightman, Lynn, Mass. 

411,314 Overhead frog for electric railways 
Merle J. W ightman, Lynn, Mass. 

411,370 Connector for secondary batteries; Sid 
ney H. Barrett, Springfield, Mass., assignor to the 
Railway Electric Car Lighting and Signal Com 
pany of New York. 

411,380 Cut-out; Friedrich G. A. Heller, Berlin, 
Germany, assignor to Siemens & Halske, same 
place. 

411,396 Holder for electric light shades; Harry 
H. Sawyer, Ridley Park, assignor of one-half to th: 
Thackara Manufacturing Company, Phila., Pa. 

411,400 Galvanic battery; William C. Thompson, 
Minneapolis, Minn. 

411,407 Municipal signal apparatus; John C. Wil 
son, Boston, Mass., Ny a! the Municipal Signa! 
Company, Fortec Portsmouth, 








$1,000 REWARD. 


WILL PAY #500 for information sufficient 
to effect the discovery and conviction of the 
thief who broke open my desk at my office and 
stole therefrom papers and documents, alleged 
copies of some of which were published in the 
New York Sun of August 25, 1889. I will also pay 
$500 additional for the return of the _ stolen 
property. OLD P. BROWN, 
45 & 47 Wat. Street, New York. 


FELEPHONE COMPANIES, transpose 
your Metallic Circuit or Pair 
Cables. Use all 


Single or Metallic Circuits as required. 





Conductors for 


Reduce Outlay for Cables nearly 50 
Save 


and rentals, and secure latest im- 


per cent. interest, depreciation 


proved Cables at lower prices when 


























needed for actual service. Trans- 

position Plates, just patented. 
$ 7 
5 4 
5 © 
5 2 
$ x 
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For terms and details, address, 


H. A. PITCHER, 


General Agent, 
Room 58, Garfield Building 
BROOKLYN, WN. Y. 
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ITUATION WANTED. — To 
run central station; can run 
engines ; 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 


two years’ experience. the Very Highest G. ade. 








T.-H. system’ preferred. Best of Precision and Constancy, Quality and Finish 

re fere nces. the Best in the World. 
Address, ELECTRICIAN, Catalogue of Standard Test Instru- 

Box 337. eee, Mass. THE E. ayn A 


S ano 7 Dey St., New Yoru. 





el 


NNU 
Electric & lechanical ‘Bell. 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 












Pama DELPHIA. 


——T given and contracts made for Incandes- | 
ent and Are Lighting, Electrical Street Rail- 
ways, &c. Steam and Electrical Plants 

of any system furnished complete. 


Standard Electrical Test Instruments, | 


AMMETERS CONDENSERS == we. ea. MARSHALL, 
AND 
VOLTMETERS 


AYRTON& PERRY  ®oms Zand 4, University Building, New York. 


NEW SPRING. | 
Carpenticr, Hart-| ELECTRICAL CONTRACT WORK. 


mann & Co.. Gelva- Detailed Estimates Mad an and Contracts Taken for 


neoeers. britge HQUIP MENT 


Tames W. Queen 0. | oppaM AND ELECTRICAL PLANTS 
paLa. | of any System of Arc and Incandescent Lighting. 
CENTRAL STATIONS, 
And ELECTRIC STREET RAILWAYS, operated 
omnes. underground, or by storage batteries. 


‘EUGENE 1 T.LYNCH, Je., Consulting Engineer, 


BROADWAY, New York. 


DUST PROOF BELLS. 




























WALTHAM 











are the best for electricians, railroad men, 
engineers and others whose vocation re- | 
quires a watch that is both abostuslly’> non- 


Tnguetis al as antes Gane HAZAZER & STANLEY, 


ekeeper, 
Manufactured and Warranted by the | “FLECTRICAL HOU SE FURNISHINGS, 
AMERICAN WALTHAM WATCH CO. | | 32 & 34 FRANKFORT STREET, 
WALTHAM, MASS. NEW YORE. 
SERIES LAMPS. BATTERY LAMPS. 
LONC LIFE. LOW PRIC HICH EFFICIENCY. 
= PHAN LS 


INCANDESCENT LAMP CO. 


i3 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 


THE WYCKOFF PIPE (0, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We ha Lamber, R. R. 
e have large works LS ny — dae 


WILLIAMSPORT, PENN. 
THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 


























SEND FOR CATALOGUE. 








E. M. F., 1.60 VOLTS. 
BATTERY COMPLETE 
with J ~¥ ‘lene for Sealing. 





The “ AXO”’ is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co. 149 W. 18th St. N. Y. 


W.R. OSTRANDER & CO. | 
Al, $9.8 25 AN ST.. NEW YORE, 


ufacturers o! 
SPEAKING T TUBES, WHISTLE. 
CIATORS, 


| Manufactory, Fiushing & Cariton Avenues, Brooklyn. 


EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & Evecraician. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE, 


is ra em = MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
) SS “ RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
Z| \S\ TELEPHONE & INCANDESCENT CORDS. 


\~ FARADAY GABLES. 


Office and op G67 STEWART 8T.,. PROVIDENCE, R. I. 
New York Office, 18 Cortlandt St., P, C, Ackerman, Agent. 


EUGENE F. PHILLIPS, Presipenr. JAMES COOPER, Sec. & Treasurer. 


 AUGENE F. PHILLIPS EuecrRica Won, Lt. 


Manufacturers of 


ELECTRIC LIGHT WIRE, Sq) 


MAGNET WIRE, OFFICE & ANNUNCIATOK WIKE, —— A, 4S4 —" 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, // Re 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office, 204 James St., Montreal, Canada. | Factory, St. Gabriel Locks. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIo=rz. 



















— 
Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


PRILLARD Wou-MAGHETIG WATCHES. 


D. W. Baker. 





SEE THAT 
AVOID mm “Paillard’s Patent” 
ALL ey Palance 
Spring” 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 
~ Warerooms, 224-232 Canal St., 110-126 Walker St., 


NEw YORE. 


Is engraved on each movement 





18 size full plate movement. 








OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers # Gombination Fixtures 


set sees Sat sgt hag 











and 
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THE KNAPP ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, BATTERIES, &c. 
Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 


ACENTS FOR 


NEW YORK INSULATED WIRE C0,, Grimshaw White Core and Braided Wires, Tapes, &c. 
J.H. BUNNELL & CO., Teleraph Instruments, Line Equipments, Etc. 


54 & 56 FRANKLIN STREET, CHICACO, ILL. 


Plating Machines that re- | hoe g 3 ) PY a. * Cx i W 

gy ire a speed from 1800 to 
600 revolutions per minute 

are Useless Toys. 


craves bli Hallway a Mota Compal) 


DYNAMO-ELECTRIC 


vecwwwneccen ELECTRIC, MINING AND RAILWAY 


sale —_- Electro-Plating 


Na. oe APPARATUS. 


y CATALOGUE 
ieee OF 1889. 
a 


New York Office, 2 liberty Street. Designs for the operating of Street Cars, and 





















































Motors and Dynamos of Special Types and 


Wewark, q. i 





all kinds of Mining Machinery, such as 


PRESSURE-RECORDING GCAUCES. GRUSHERS, 
JARVIS B. EDSON, 87 LIBERTY STREET. N. Y. GONGENTRATORS, 


HOISTS, TRAMS, 
Golumbia Gollege Root Electric Gas Lighter. PUMPS, ETG. 
SCHOOL OF MINES. 


SE 
ELECTRICAL ENGINEERING 


Has been established, oper to graduates of the 
School of Mines and aot other institutions cf like 
agent The full course will occupy 


two years. is @ partial course that can on application ADDRESS 
completed on raf re sa 


Tor circulars apply to Registrar School of Mines, | Liberal terms to agents, 


AGENT DMLENS LL Ds noms cones voces comes 16 & 18 Broad Street,NewY mn 
POND ENGINEERING CO. FRICTION 
CLUTCH PULLEYS 


Complete Steam Plants for Electric Light and Power. 
— AND — 


Engines, Boilers, pemnem, Grates, Heate Injectors, Pipe Work, Belting, etc., designed 
». | 
Za CUT-OFF COUPLINGS. 
a 


ters, 
ith special reference to 7 Hiemner ’ EFFIciENcyY 
Our Extended Experience po us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 

They are now doing the ‘how doing the heaviest and 
most satisfactory work in the 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 
pag od Light Plants. 
Saw Mill 


THE E.S.GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Yurk | 
Klevators and 


Manufacturers and Importers of and Dealers in 
Packing Houses in the Country. 


Telegraph, 2, relephone | ~ y Split Clutch Couplings and Pulleys a Specialty. 
Electric Light Supplies POWER PLANTS — 


Designed and Completely Equipped 
Cleveland Arc Light Cit Outs & Gang Switches | ECLIPSE WIND ENGINE CO. 
Cleats, Rosettes, Moulding, Pins, Cross-Arms, 


BELOIT, Wis.” 
Brackets. Insulating Tapes. Send for Tul , 1889, Catalogue, and see 
s where an whom e re w 5 
Rubber, Porcelain and Glass Insulators ' : 
WIRES OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord Electri Review’s New 
of various sizes for Incandescent Lighting.e W e ij | = Catalogue of all Klectrical and Seien- 
Spikes, Pole Steps, Lag Screws, Drive Serews, tific Boo 
Turn Buekles, Ete. is PARE Row; NaTvVV ZONE 





By this system of Elec- 
tric Gas Lighting, house 
= oe wiring are 

ispensed with. ach p ' : 
light is complete and 
light is, complete, and Full Information on Application. 
formation will be given 
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ARC LAMPS FOR CONSTANT POTENTIAL CIRCUITS, 


We have purchased all patents and rights of the SIMPLEX ARC LAMPS for the United States, and also the numerous 


| fi i} 

| ) patents of F. E. Kinsman relating to the use of Arc Lamps on multiple arc circuits, either direct or alternating. 

| f ” Through our many recent improvements, acquired by long experience with Arc Lamps for incandescent circuits, we are able to fur- 
hs r 











nish Arc Lamps suitable for Burning Singly or in Multiple Series upon incandescent light or power circuits. 
Superintendents and Engineers of either isolated or central station power or light plants can use any spare power to advantage by 
= attaching our lamps, and thus lighting the streets and numerous places where arc lights are desirable, and past which their circuits run. 














= For prices'and Information Regarding our New and Improved 


we MULTIPLE ARC, MULTIPLE SERIES, ALTERNATING and SEARCH LAMPS, 
—— ADDRESS, 


THE ELECTRIC CONSTRUCTION AND —_ CO., 18 Cortlandt Street, New York City. 


ROCK BOTTOM PRICES. NEW YORK BELTING & PACKING CO. 


| | JOum H, CHFEVER, Treasurer. 15 PARK ROW, NEW YORE. 
The Oldest and Largest Manufacturers in the United States of 



















































Cross Arms, Calvanized Iron Suspension Cable, 
Pins, Wires and Strands for Pole Cuys, ———— — 
Brackets, Annealed Iron Lamp Cord, ———— VULCANIZED RUBBER Spessnsiaseaeceenee 
Insulators, Arc Lamp Cordage, 
Lag Screws, P. & B. Electrical Compounds, In every form adapted to mechanical pur- 
Pole Steps, Arc and Incandescent Switches, a 
Cross Arm Braces, Lightning Arresters, MACHINE BELTING, 


Switch Boards. 


Tue ELECTRICAL SUPPLY CO. 


| PROMPT ATTENTION. 


| STANDARD GOODS. 
ANSONIA, CONN. | goog sorrom PRICES. 


With Smooth Metallic Rubber Surface 


This Company has Manufactured the 

», Largest Belts made in the World for the 

¢) principal elevators at Chicago, Buffaloand 
ew York. 


‘ We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


Western Office and Warehouse, 


171 Randolph St., Chicago. 


Eastern Office and Factory, 



























SALESROOMS. 
Philadelphia, 308 Chestnut St., San Francisco, 14 & 16 Main St., 
Boston, 52 Summer 8t., Atlanta, 16 Decatur St., 
Suton 151 Lake 8t., Detroit, 16-24 Woodward Ave,, 
x Louis, 907-911 North Main S8t., Baltimore, a9 North Charles st. 9 
Washburn & Moen Mfg, Co. eee" | Boeeess 
a arleston, eetin: ® s ana al Fe 
: Rimamstigaeecen est, | Reames Cn sSpgm a mgt 0M 
pert aay MASS. eee ha bi mtg Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 
MAKERS 0 
IRON & STEEL Te trenton encine Sperry Electric Company, 
a manepemmagie 67 weg Factory, 194 to 198 So, Clinton St, Chicago, I. 
i 
c lron and Copper Wire for Electrical Purposes. coce ore EEA. Pascsige nated 
ECO) , DURABILITY Impro r High Tension 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, | ane aa pag mone a att Pe Gealeen of Aan Seaaiae, 
| NIX Trenton, 
n Lengths, Galvanized b Patent Continuous Wink! Libert Claiming the Highest Effic! » Reliability 
aw — she eset . ‘ | F. Van ®, a y St. u.Y. ‘Agent. Ly Cunetnes poling Qeantation. 
The Standard with all Telegraph and Telephone Companies. R 
THE LEHIGH VALLEY 
See in recat BaP ts RCE STA teh eresee ay HYDRAULIC PRESSES. 
nductive ca 





Send for “y Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


ALL VARIETICS. 
PUMPS, VALVES, GAUGES AND FITTINGS, | * 


prep tes, A PUNCHES, SHEARS, BUFFING MACHINERY, to. | WORKS, PERTH AMBOY, N. J. 
New York Warehouse. Chicago Warehouse, 210 Ea VATSON & STILLMAN, Office, Foot of Washington Street, JERSEY CITY, ¥. J. 
East DST . EW * ORE CITY. 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. Specia’ Attention to Electrical Work. shminntiai=—=—=_ 





S Sort RUBBER Goons. 


for ELECTRICAL PURPOSES 
Pure RuB3E R Tar Ee iG ately JAP 


| GOODRICH HARD RUBBER CG, 


Manufacturers of S 


HARD RUBBER Coop: 
FoR RBAECTRICAL Purposes 


@PECIALTIES OF ALL KINDS To ORDER 


Gra 








S. Y. L-HOMMEDIEU & Cv., Eastern Agents, 65 Keade St., N. Y.| S. Y. VpHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 








EARADAY GARBON Co., 
ELEGTRIG LIGNT GARBONS, 9 errtspurcz pa 
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W. D. SARGENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E. H. CUTLER. Treasurer and Manager. FRANK A. PERRET, Electrician. 


THE ELEXTRON MANUFACTURING sOMPANY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 






















MANUFACTURERS OF 


ag PERRET ELECTRIC MOTORS DYNAMOS 


Attomatically Regulated, Unexcelled in Simplicity and Durability. 








THE ONLY MACHINES HAVING 


Laminated Field Magnets ot Softest Charcoal Iron 


Z BY MEANS OF WHICH 
© HICHER EFFICIENCY, 
~g CLOSER RECULATION AND 
SLOWER SPEED 





ARE OBTAINED THAN 7 POSSIBLE OTHERWISE, 





CAREFUL INVESTICATION INVITED. 





J.ELLIOTT SHAW8.60 | Industries. 


ae Ri re 


—— 


Journal of Engineering, Electricity # Chemistry 


—— OF THE — 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 














anne ANNUAL SUBSCRIPTIONS. = Paper. Paper. 

India-Rubber and Gutta-Percha Insulating Co, t unireo states, CAaNaba aw couxracs 
i 4 an 

nee Se ultta- er cha insula 6 "| INCLUDED IN THE POSTAL UNION, Post Free........ .......0-. 900 800 


ALL KINDS OF INSULATED WIRES AND CABLES. INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


ead. Specially adapted for 
Chestical Works, Paste Mills Boe’ ele tal Men os es. and over bh dus | CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 


London Office, 22 Wellington Street, Strand ; Gia ow Office, 93 Hope Street ; 
PRICES AND SAMPLES ON "APPLICATION AT Yokohoma ofice, (apa 39 Mein Street’ 


No. 159 Front Street, New York Gity. | ccsmwsier, wpenniens Sac eateoater' arg, reoetved by te Pupitsner of the 


Dart ELecTrIG LICHT CoMPARY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J. 


“G. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


EFFICIENT 
ELECTRIC : CIRCUITS. 
MOTORS OF AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondeict St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 








MANUFACTURED FOR 
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Empire Gity 


15 DEY STREET, 
O. E. MADDEN, President. 


Y MANUFACTURERS 


E LEGTRIGAL 


OF EVERY 


Electric Light, Telegraph 


All kinds of Bare and Insulated Wires 


and Cables, Batteries, Bells, 


f Insulators, Pins, Brackets, 





make to fit any socket. 


Annunciators, Burglar Alarms, etc., 
Cross Arms, etc. 


! INCANDESCENT LAMPS of best 


E_ectric Co., 


NEW YORK. 
E. T. CILLILAND, Vice-President. 
AND DEALERS IN 


SUPPLIES be 


DESCRIPTION FOR 


and Telephone Companies. 





CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 


latest design. 


WHITEWOOD MOULDING 
CLEATS at low prices. 


READY FOR DELIVERY, a fine 
stock of well- seasoned and 
straight Cedar, Chestnut, and 
Norway Pine Poles, from 25 to 65 feet 
long, 6 to 9 in. tops. 


and 











NEW CATALOGUE JUST PUBLISHED. 


‘*CUT-OUTS,”’ etc., of best and 


ELECTRIC BELLS of best quality, also Batteries. 
E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 


We have now in stock in large quantities the ex- 
cellent ‘STODDARD CUT-OUT,’ will be pleased to 
quote prices on these ; and also other forms of ‘‘ Cut- 
Outs” and Electric Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations, 


The ‘‘ HARDTMUTH EMPIRE” Carbons are unsur- 
passed in quality. We will send you a package of 50 
pairs of these celebrated carbons (,'; or 4¢ in. dia.) 
for trial, at about the same rate as price per thousand, 





Estimates Cheerfully Furnished. 
Correspondence Solicited. 








Trade on Application. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet furnished to any one in the 


OUR NEW “TRIPLE POINT’? RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “ WEATHERPROOF and FIREPROOF ”’ 
Wire is meeting with much favor; price is very 
reasonable. 





EMPIRE CITY BLHCTRiIic ComMPrany. 





imme Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
1448156 eee St, GREENPOINT, BROOKLYR, BD... 


Our Ware is HARD PORCELAIN, the BODY and GLAZE TDeNTSOAL. 
i i and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES 











| vi GENUINE 
nonswawais! PHOSPHOR- BRONZE 
EG TRADE MARKS | INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARC CH ST PHILADELPHIA Aa vas 
ORICINAL \ FACT Qe IHOR 


BRONZE It THe UNITE [ TATES AN OWNER 


NITED STATES ANC 








JARVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGQTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 








61 Oliver street, Boston. 








SEND FOR NEW CATALOGUE. 





THE BUTLER HARD RUBBER Co., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. 


Standard 


quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 
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- Tee BEstT 


Disque Leclanchée Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST eho ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


a THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. 





Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”” 
J. H. BUNNELL & GO., 
106 ec 108 Liberty Street, NEV YoR EZ. 


Send for our Latest Catalogue No. 6, of January, 1888. 


CONTINENTAL DYNAMO CO. PATENTS. 


a Electrical Review Patent Bureau 


492 EXCHANGE PLACE. 162 & 164 W. 27th ST. Conducts a general business in the preparation and 
C. SCHUMACHER, Prest. V.SCHALLER,Treas. P. CLAUS, Supt. | prosecution of Applications for Patents, in the United 
| States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 
SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
»usiness receives the direct personal supervision of the 
ianager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in- 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with tho amount of 
work to be done. 








Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, W. Y. T. J. McTIGHE, Manager 








ADVANTACES CLAIMED: 


Simplicity and Solidity of Construction. CORLISS| THE | ANE & BODLEY CO, 









ompactness and Small Size. AUTOMATIC CUT OFF 


High Efficiency and No Waste of Power. 
ENCINES 


No Magnetism Outside. 
Accessibility of the Different Parts. 
. Unrivalled for Strength, Dura- 
bility and Close Regulation. 


Lower Cost than all other known Dynamos. 
ON BL: BCTRICAL SUBSITEOCTsS CONSTRUCTION OF COMPLETE 
Will be mailed to any address, postage prepaid, on receipt of price. Address, PLANTS A SPECIALTY. 


° = to 271 WATER S&T. 
rier tin ioe tae he _— | THE HE LANE & ‘Bu! Ch, 268,927! WATER o. 











LA 


MADE ONLY 


CUT OFF ENGINE 


Nell amere) 
7 BOSTON MASS. THE BALL EERE pa 


PHILADE LPHIA, PA Eastern Agents, C. R. Vincent & Co., Room 16, 
32N5%S T 2) 15 Cortlandt St., New York. 


GOILL -¢RSON ST 


(ers 


RiFANSLA.S7 CAROND ELEY 








ee FRANCISCO, CAL meee 
561 MISSION ST 
LONDON, ENG.114 NEWGATE ST. 


MANCHESTER TS “ING 
PARIS, FRANCE 


COBOULEVARD VOLTA 


HAVANA, CUBA BROW TEs & & CO., 





6%CALLE DE LA HABANA. Bi Sa an 
c1B0URNE NEG CEDAR TELEGRAPH POLES. 


MANUPACTURERS OF 
Cross Arms, Pins and Brackets. 
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SAW YER-MAN 


510 to 534 West 23d Street, 
NEW YORK. 





ELECTRIC CO. 




















SEND FOR NEW 


Incandescent Lamps 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 





CATALOGUE OF 


and 


and Dp pLes 























CORRESPONDENCE SOLICITED. 











SHIT HNHEAI THIN 


—LEFFEL— 
WATER WHEEL. 


Send FoR CaTALoGueE. 


JAMES LEFFEL & Co. 


CARY & MOEN” (Ot ey 


THE OLD RELIABLE 














| ELECTRICAL APPARATUS | 
| T 


elegraph and Telephone Supplies, ! 
No. 1408 Penna. Avenue, 


ove. Wittart’s Hots. WASHINGTON. 0.0. | 


THE BILLINGS AND SPENCER COMPANY, 
——@ 


: STEEL COMMUTATOR RINGS AND NOES 
STEEL WRENCHES AND EYE BOLTS. | 


), 


ee — 


SPRINGFIELD, oO. OR 110 LIBERTY ST., N.Y. 








F ALL DESCRIPTIONS 





CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 





Complete Steam Plants Furnished and Erected. 




















Ce, Fh, Ail ANS 
Ph HSS 


» 4M REFLECTORS, 
Panty IB&20 7/7 
CORTLANDT Sr“! Hh 


NEWI ORK. 


















The PARKER-RUSSELL MINING & M’F’6 CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


Sor: TOUT. 











UNIFORM IN QUALITY. LONG LIFE AND GOOD LIGHT. 


ee TELEGRAPH SUPPLIES. 


All Styles of Gall Boxes, Relays, Gongs, 
Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for erecting ting Dis strict Teles t Telegraph Systems fur- 
nished FREE with the Outfit. 












Magneto Bells and Generators, Battery I | iim: & 
Belis, Push Buttons. 
EVERYTHING KNOWN TO THE TRADE. 


CATALOGUE FREE. 


VIADUCT MFG. CO., Baltimore, Md. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


o{ FOR Kel MOTORS = be 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











OFF IGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, {1 1E. ADAMS 5 ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


~* PATENT “K K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 










































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SOOVILL, NEW YORE AGENT. 
ON BLBCTRICAL SUBINCTS | Man ufactu re rs- — 


Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUBS. COMPANY, 
8 Park Row, New York. P. 0. Box, 3,329. , 





BOOKS 








RepnsteinFlectric fo. 
INCANDESCENT LAMPS 


— FOR -—— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 


ass ee For the Electrical Review's New 
Send for Illustrated Catalogue. Ww i 7 rc ee ee ane Salen 
620 Atlantic Ave., BOSTON. 18 PARE ROW, NEW YORE. 





H. EH. & C. BAXTER, 
18 Fulton Street, Brooklyn, Z, D. 
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EM Central Electric Company. & 


ON/ 
PS > 





a 


TBADE MARK. 


GENERAL WESTERN AGENTS, 4 
THE OKONITE GOMPARNY. otsyszanp switce. 


Wires, Cables, Tape, Cord, Tubing, Candee 
Weather-Proof Line Wire, 






42 LA SALLE STREET, CHICAGO. 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
insulators, Pins and Brackets, Gross Arms, 
Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 





STODDARD CUT OUT. 





COMPOUND. CONDENSING OB 


16 Gises, 6 to 500. P. Not yet any form of Engine for 


HIGH FUEL DUTY ANDO SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 


8,000 in use in all parts of the Civilized World. 


JUNIOR, 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable. Over 300 soid the first year. 


All the above buil 
rome Tee Care haere 


in Stock. 








TA: 
ENGINES 


TheWestinghouseMachineCo, 


PITTSBURGH, 


7 








HEADQUARTERS 


BEET eR 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES: READY FOR QUICK DELIVERY. 


=== MACHINES SHOWN IN OPERATION —— 











BY THE MANUFACTURERS, 


E. E. Garvin & Co.,. 


LAICHT & CANAL STREETS, NEW YORK CITY. 
SEND FOR T-LUSTRATED CATALOGUE. 


WRIT 


18 PARE ROW, N 


D NEW ENGLAND 
BUTT CO... 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


TELEGRAPH, - 
TELEPHONE 


ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

ve YFTOoREz. 











of Description 
for Stik, Weetod 
and Cotton Braid. 


_. FINE CASTINGS A 
SPECIALTY 


WiILLIAMS «& POT TEER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


B 0 0 K ON BIHCTRICAL SUBIECTs 
A 


Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row, New York. P. 0. Box, 3,329 





























CHICAGO OFFICE, 64 SOUTH CLINTON STREET. 





R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 







ian — IMPROVED 
through. the PATENTED MATERIAL 
—_. FOR STREET RAILWAY 
ROADBEDS. 








_—————_! BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to ’rospective Purchasers, 


EUREKA CONSTRUCTION 











Mouldings, fleats, Rosettes. 


ADDRESS 


WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURGH, PA. 
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We have added to our list of ELECTRIC BELL SUPPLIES a new 
Needle Annunciator which we call our “No. 2.” ANNUNCIATOR. 
Itis attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGo. NEV WToRkrz. 
WELLINGTON 


S Belt Nolder | 


The simplest, cheapest and | 
handiest device in existence | 
~ for shifting Dynamo Belts. | 

Please write for circularsto | 


W.R.SANTLEY & CO. | 












5 Al 76 Market Street, 
 OHICAGO, ILL, 


General Electrical Work, in all branches of | 
Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 


WELLINGTON, O, 























Vol. V. 118 Liberty St., New York. 92.00 Por year. 
THE CONTENTS. “Is the Best Ad- 
STREET RAILWAY includi iene on g matter and vertising Medium 
‘JOURNAL, ens of Street Railways in sheengh whieh. $e 


reach Street Rail- 


118 Liberty Street, | = United States and Canada. 
ways. 


Directory of Manufacturers of 
NEW YORK. street railway appliances and materials. 


_ PARTRIGK & GARTER’S 
masuvacrunane | wo O D B Oo X B E L L. S 


The Celebrated BALL DYNAMOS and LAMPS ASN AND WALNUT BOXES. 


— FOR — 


ARC AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless | 
light with the minimum of expense, both as to the | 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address | 


FACTORY: BALL ELECTRIC LIGHT CO., 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City 


THE ARMINGTON & SIMS | 
AUTOMATIC CUT-OFF. ENGINE, 


OR ALL PURPOSES WHERE POWER IS REQUIRED. | 
LOSE RECULATION, 
ECONOMICAL OF FUEL, 


SMALL SPACE REQUIRED, } 
MODERATE PRICE. | SEND FOR 1889 CATALOGUE, 




















© 





OVER 2,500 ENCINES IN USE. And, if in the Trade, inclose Business Card for Discounts. 
SEND FOR CIRCULAR. 


AMERICAN ELECTRICAL DIRECTORY FOR 1889 | trnuin s. carer, chasm. winins, &, Ward winin 


PRICE, #5.00. ease 


The best and most permanent medium for advertisers in the electrical PARTRIGK & GARTER, 


The work reaches every electric light and power company in the coun- inti 
try, besides telegraph and telephone companies. Manulacturers ot and Dealers in Every Description ot 


Lists and reports of electric light and power companies ports ot ~EREGTRIGAL SUPPLIES, 


National Electric Light Association, useful tables, etc., etc. 











field 


Send orders f ies of book, and for advertisi t T 
IRON TOWER CO, Pies fe Ae SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNCIATOR, 
American Electrica] Directory, Fort Wayne, Ind. | Esrapuisiep 1867. _ 114 SOUTH SECOND STREET, PHILADELPHIA, PA. 





THE NATIONAL CARBON co. 


CLEVELAND, OHIO. 
MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Eto. No Reversing. No Water. No, Noise, No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC M'F'G CO., 


NEW YORK, 33 Church St., BOSTON, II! Arch St., PHILADELPHIA, 506 Commerce St., 
CHICAGO, 42 La Salle St., 


WINDSOR, CONN. 


KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 














THE 


Americal Hell Telephone Compal, 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
(74,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





EDISOoOonmwW LAMYKPs. 


FROM '/) to 36 CANDLE POWER. 
2'/ to 40 VOLTS. 


For Battery or Dynamos, 








CATALOGUE 


EDISON LAMP C0, HARRISON, N. J. 


ON APPLICATION. 















Powell’s Patent “Signal” 

















: 
2 b> 3 
ae. : 2 
Pee E s 23 
3% = S | . HE BEST IN THE WORLD. ol 
~ Om ‘ Se so 
ne e Sight chamber is fitted with square window 2 = 
E 32 3 panes, which are secured by brass end plates, Fe 
aan and can be removed for inspection, cleaning “+ | 
23 ai or repairs, at any time, while the machine is g< 
Se = 2 é running. 32 
ste a MANUFACTURED BY af 

~» 

Pd E THE WM. POWELL CO., 3¢ 
=§ Nos. 60,5254 Plum St., CINCINNATI, 0. ; = 
2 Please send for Prices and Discounts. g 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

ww, NEV YORE. 


WRITE 


is PARE RO 


WHEW HAVEN GLOGK 60., 


29 Murray Street, New York. 





MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Rells, Wire, Relays, Keys, Sounders, 


— AND — 


od EVERYTHING ELECTRICAL. be 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 
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ees THE a ———_ 


WESTINGHOUSE ELECTRIC C0. 


Pittsburgh, Pa. 


Distribution by Alternating Currents, 


205 Gentral Station Plants, Aggregating a Gapacity of 328,000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The United States Electric Lighting Co. 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 


SALES DEP’T: 120 BROADWAY, NEW YORK. 


COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED *« 


SAWYER-MAN FLECTRIC COMPANY, 


(LEASED .AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d STREET, NEW YORK. 


INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 

























































September 28, 1889 ELECTRICAL REVIEW 25 











| 
The Mitchell Vance Company Evolution of the 
; Dae ae - Electric Incandescent Lamp. 


§ & COMMLNALOD ENTares 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
»een originated which commend themselves to intending 
purchasers, being shown in Pariors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YTOoORZ. 


ON BIBOCOTRICAXL tt agg + enti 
Will be mailed to any address, postage prepaid, on receipt of price, 
BOOKS ELECTRICAL REVIEW PUG. COMPANY, 


Park Row. New York P.O. Box. 3 
















"mae DOUBLE 
SIMPLICITY, COMPOUND 
DURABILITY. — 
THE MOST PERFECT - TANDEM 
COVERNINC §| COMPOUND 


EVER OBTAINED. & 


For Electrical Lighting, Electrical Raltwaye and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE Co., ERIE, PA. 


ai ee OF , SOR ATENG, 
























oR ESTIMATES 
SENOS Caratogue & ELECTRICAL Pucpayiyc, 
Or EvERY DESCRIPTION. 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

18 PARE ROW , NEw YVYorRsz. 


“THE BEST” OPEN-GIRCUIT BATTERY ¥.:*°,2%° 


the Most Work and Lasts the Longest with the Smallest Amount of Trouble and 

















Expense. 


‘THE BEST” 


Those who have tried THE ae SAMSON are Enthusiastic in their 
Praises. They say it fully meets all these requirements. 


THE ELECTRIC GAS LIGHTING C0., BOSTON, MASS, <cerre'ronsseats 











By FRANKLIN LEONARD POPE. 


8 vo. cloth ; 100 pp., with illustrations ; price $1.00. 


Whether.you make, sell, or use the Incandescent Electric 
Lamp, or whether you only intend to do so at some future time, 
you cannot but be interested in the true story of its invention and 
development. It is a story which until now has beer to all intents 
and purposes unknown; a story of which detached fragments 
have been buried here and there in the files of forgotten news- 
papers, in the voluminous archives of the Courts, in the records 
of the United States Patent Office and in hundreds of other out- 
of-the-way places. Mr. Pope has ransacked these repositories, and 
in this book has given us what he found, some of it well repaying 
the labor of the searcher. 





You will find this history—some parts of it—as interesting 
as aromance; but please understand that it is not a romance by 
any means. It is not, as some romances pretend to be, merely 
‘founded on facts.’’ The facts themselves are presented—good 
solid facts, too—and moreover the original and contemporaneous 
authorities are carefully cited by chapter and verse, while impor- 


tant documents are printed in full whenever necessary. 


If you want to know how the modern incandescent lamp 


came to be invented ; 
If you want to know who invented it, and when it was done; 


If you want to understand the important questions involved 
in the incandescent lamp litigation now going on between the 


leading electric companies of the United States ; 


If you want trustworthy facts, figures and dates, as distin- 


guished from vague claims and unfounded assertions ; 


If you want a reference book and index to the literature of 
the subject of incandescent lighting 


Then you will procure a copy of this book, read it with 
thoughtful attention, and keep it by you so that you can get hold 
of it at once whenever you need it, which will no doubt be 


frequently. 


This book contains among other things of value, a tabular 
chronology of incandescent lighting, to which you will often 
want to refer when dates are.in question. 


8 vo. cloth ; 100 pp., with illustrations ; price $1.00. 


Any dealer who sells scientific books will supply you with a 
copy in handsome cloth binding, for One Dollar. Or it will be 
sent by mail post paid, on receipt of price as above, by 


HENRY COOK, Publisher, 
Elizabeth, New Jersey, 
U, 8, A, 
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The Thomson Houston 








THE FOLLOWING LETTER NEEDS NO COMMENT. 








Omaha, Neb., September 9th, 1889. 
THE THOMSON-HOUSTON ELECTRIC CoO., 


148 Micnican Avenue, Cuicaco, IL. 
GENTLEMEN: 

On last Wednesday we had four dynamos in operation and twenty cars. On that day we moved twenty-one 
thousand people and were stopped two hours the best part of the day by a public procession; the greater part of 
these people was moved between noon and nine o'clock’ in the evening, the heaviest work being done be- 
tween twelve and three, and four and seven. We pulled at one time eighteen trains heavily loaded, the 
people standing up and crowded on both cars, hanging on, and the more athletic ones got on top. We 
moved straight along without a single hitch or break, not even the burning out of a fuse, and at the 
same time we were operating these trains over grades ranging from one to four per cent. We were also 
operating two heavy trains on the Burt Street Line, with a nine per cent. grade at one point; so that 
we have demonstrated to our entire satisfaction that the power is beyond question, and when we get our 
other four dynamos and the motor service completed, we expect with these eight dynamos to be able to 
constantly use fifty trains. The line on which this heavy work was done was the most remote from the 
power house that we now have, and includes tie loop in the business part of the city where we have to 
get up and down gutters, and cross three double track cable roads and four double track horse car roads, 
all in a distance of three-fourths of a mile; but it seemed to make no difference, the car has moved 
along the same way. 

During the day mentioned and the succeeding day, we moved thirty-five thousand people, and the last 
day the heavy work was done between four and six o'clock in the evening, the cars loaded the same 
way as the day before, with the same results, except in one instance a fuse was burned out and stopped 
the train, which had one hundred and seventy-five people on it, about one minute on a four per cent. 


grade, and the reason for that stop was that the motor man put in a weak fuse. 
Very Respectfully, 
THE OMAHA MOTOR RAILWAY CO., 


(Signed) S. D. Mercer, President, 











ELECTRIC RAILWAY SYSTEM 


THE THOMSON-HOUSTON ELECTRIC CoO., 


620 ATLANTIC AVE., BOSTON, MASS. 


WALL and LOYD STREETS, ATLANTA, GA. 


148 MICHIGAN AVE., CHICAGO, ILL. 
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EDISON AUTOMATIG DYNAMOS 
GIVE ABSOLUTELY PERFECT REGULATION. 


Recent tests of four Edison Automatic Dynamos in multiple arc show con 
stant pressure at the lamps with load varying from no load to full load, without any 
adjustment of brushes, regulators, or any parts whatever. 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, |, lights. 

Star Theatre, Buffalo, 800 iights. 

National Theatre, Philadelphia, 1,000 lights. 

United States Gunboat ‘‘ Yorktown,’’ Cruisers ‘‘ Balti- 
more”’ and “‘ Charleston,’’ and Steamer “‘ Pensacola,”’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2,000 lights. 

Steamer “‘ Puritan,” of the Fall River Line, | ,600 lights. 


Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
- Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


eS F'Nfth Awenuece, New Work. 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs * 
Gang Switches irom QJ 

5 to 40 Amperes. 


ick make and 
reak uncontrol- » 


























7 W.B.Cleveland 


PROPRIETOR, 
183 Seneca Stieet, 









EXTRACT FROM THE REPORT 
DR. seminal a. WHEELER, 





[Jnderground fire [ight Wires in lew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 
THE CELEBRATED 


> ‘ 
b XFS , — 
> 
etna 4 AND 


ELECTRICAL COMPOUNDS. 


THE STANDARD PAINT GO., 
59 Maiden Lane, N. Y. 























RALPH L. SHAINWALD, President. 





THE PUBLIC 


Is respectfully informed, for its own protection, that 
we have sued the LECLANCHE BATTERY (0,, in 
the U.S. Circuit Court, for making and selling 
batteries which infringe our 


Patent No. 405,246, 


and that corporations or persons having in use or 
vending such batteries, are incurring liability 
therefor. 


IN THE EVENT OF A FAVORABLE JUDC- 
MENT, WHICH WE CONFIDENTLY EXPECT, 
WE SHALL EXACT FULL DAMACES FOR 
EVERY CELL. 


Law:Telephone Company, 


112 LIBERTY STREET, WILLIAM A. CHILDS, President. 
New York, September 17, 1889. 





Weitmyer Patent Furnace, 


MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HARRIS. 


BURG, PA. 







TOE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
New York Office, Messrs. Fleming & Kimball, 17 Dey Stree 


t. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light S8t., Balt. 


WESTERN OFFICE, MESSRS ENGLISH. MORSE & CO., KANSAS CITY, MO. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 
Sole Manufacturers, 


GaLLansr, Secretary. 





r. 
649°& 951 BROADWAY, WN. Y. 


ACTURING 6CO., 





DESICNERS AND MAKERS OF 


GAS, ELEGTRIG o COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 
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Fort Wayne Jenney Electric Light Company, 


EORT VWayvynz, IND 


The most carefully worked ar 
out and Complete Alternating ( 
System of Electric Lighting in ~ 
existence. ArmaturesandCon- = 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed, 











MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


£ Original J waaay System 
” ARC LIGHTING. 









CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45, 115 Broadway. MN and Agete teeter bon coy na eda 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
=. ADAM SUC’S;s CITY OF MEXICO. 











——— - TRE ce amare 


TUCKER ELECTRICAL CONSTRUCTION CO, 


14-20 Whitehall St., New York City. 


* * ec =< 2 <a Sees ok ox * * 


CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WO 


* * k * K * * * * * ak * * 


























Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 


